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Household production (HP) is the services and goods that households 
produce for themselves which they alternatively could have purchased on 
the market. Economists have attempted to value HP because previous 
studies have estimated the magnitude of HP to be between one-third and 
two-thirds of Gross National Product as governmentally measured in the 
United States. 
One way of estimating the value of HP is to estimate household 
production functions. These functions also allow examination of household 
production behavior. Recently, empiricists have assumed the functional 
form of household production functions and have indirectly measured the 
variables necessary for estimating production functions. This study directly 
measures the necessary variables and consequently, avoids assumptions 
about the functional form of household production functions and the bias 
that may occur from using indirect measurements. 
Several findings emerge from this study. First, direct estimation of 
household production functions is possible. Second, the assumptions and 
indirect measurements used by previous empiricists are inherently flawed, 
and their estimates should not be used to examine household production 
behavior. Third, unlike business firms, capital typically is not a significant 
input in household production functions. Fourth, while capital is often an 
insignificant input, capital tends to be a necessary input for most HP. For 
example, some capital is necessary to produce meals. Finally, the statistical 
evidence in this thesis indicates that households tend to operate according 
to economic principles provided by traditional neoclassical theories of the 
firm. Thus, perfectly competitive business firms and households tend to 
have similar production behavior even though their physical structures may 
differ. 
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Chapter 1 
OVERVIEW OF STUDY 
The production of a good or service (output) involves combining current 
technology with a set of productive resources, e.g. labor and capital. A production 
function mathematically defines this production process in terms of a production 
possibility surface. Graphically, the production possibility surface is bounded, for 
example, by output on the vertical axis and capital and labor on the horizontal 
axes. Points lying on the surface depict the maximum attainable output given 
current technology and specified sets of resources. Points within the production 
possibility surface show situations where less than attainable output is being 
produced, i.e., resources are being used inefficiently and/or not at all. Points 
outside the surface represent unattainable quantities of output with the same 
technology and a set of resources. Therefore, any producing entity which 
combines productive resources with current technology has a production function 
defining a production possibility surface. 
Households are producing entities. Hence, the previous description of 
production functions applies to households. Households combining productive 
resources with current technology produce output, or household production (HP). 
But what is household production? In 1934, Margaret Reid defined household 
production as: 
1 
2 
...those unpaid activities which are carried on, by and for the members, 
which might be replaced by market goods, or paid services, if 
circumstances such as income, market conditions, and personal 
inclinations permit the service being delegated to someone outside the 
household group.1 
This definition implies that HP is the production of goods or services at home 
which could be produced by a producing entity outside the home. For instance, 
laundry cleaning and clothing care could be done by a professional laundry service. 
Plumbing repairs such as changing the washer on a leaky faucet could be done by 
a plumber. We define HP as those goods and services produced at home for the 
household's own consumption which could alternatively have been purchased on 
the market. However, if a person builds a picnic table with intent to sell it on the 
market, that picnic table would not be HP. 
One can measure HP directly or indirectly. Two indirect approaches, the 
opportunity cost and function cost approaches, measure HP based on labor hours 
spent engaging in HP.2 The opportunity cost approach measures HP by multiplying 
total time spent on housework with average net-of-tax wages earned on the 
market. The function cost approach measures HP by multiplying time spent on 
various activities such as cooking, housekeeping, etc., by the market wages earned 
for those specific activities (e.g. cooking, housekeeping, etc.). 
The direct approach measures HP by quantifying household output into 
physical units and multiplying those units by the prices of equivalent physical units 
1  Reid (1934), P .11. 
2See Chadeau (1985), Hawrylyshyn (1976), Gauger and Walker (1980), and Walker and Woods (1976). 
3 
available on the market.3 For example, one can quantify the number of loads of 
clothing into physical units (e.g. ten loads of clothing) and multiply those units by 
the average charge per load by professional laundry services. 
The above described approaches will most likely produce different values of 
HP4 Regardless of that fact, any estimated value of HP will show that HP has a 
significant impact on our total economy. In fact, current estimates indicate that 
the value of HP contributes an amount equal to one-third to one-half of measured 
Gross National Product (GNP) in our economy.5 With such a large impact on GNP, 
we should be interested in the production behavior of households. The estimation 
of production functions allows us to make behavioral comparisons among different 
types of household members. We can also compare production behavior among 
different types of household activities. In addition, the direct estimation of 
household production functions allows us to substantiate which method of 
measuring HP is most appropriate. 
Two economic schools of thought exist to explain household production 
behavior. The so-called "New Home Economics", founded by Gary S. Becker, 
argues that households behave rationally and according to traditional economic 
3 
John F. Fitzgerald and John H. Wicks, "Measuring the Value of Household Output: A Comparison of 
Direct and Indirect Approaches." Review of Income and Wealth, (forthcoming). 
4 
Chadeau (1985) finds the opportunity cost approach yields lower estimates than the function cost 
approach, and argues the direct approach should yield even higher estimates than both indirect 
approaches. Alder and Hawrylyshyn (1978) find the two indirect approaches yield similar estimates 
while Murphy (1982) argues the opportunity cost approach will  usually yield higher estimates than the 
function cost approach. However, Graham and Green (1984) argue the opportunity cost approach 
overstates the value of HP. 
5see Chadeau (1985) or Murphy (1982). 
4 
principles.6 In his article, 'Theory of the Allocation of Time", he discusses how 
households maximize utility, given time and resource constraints. Becker argues 
households will maximize their utility by producing HP in accordance with cost 
minimization rules provided by neoclassical production theory of the firm. 
The alternative school of thought argues households allocate resources 
towards the production of HP using a decision making process other than utility 
maximization and cost minimization.7 Households may engage in HP activities 
because of traditional, biological, and socioeconomic reasons. Time constraints, 
physical limits on the size of households, and inherent values of household 
member types could cause an inefficient allocation of resources as defined by 
neoclassical theory. In addition, households produce goods and services which 
typically are not for sale on the market. Therefore, household goods and services 
will not be subjected to typical market conditions, and production behavior of 
households may be different from production behavior of firms as described by 
neoclassical production theory. 
The research conducted for this thesis indicates that Becker's school of 
thought appears to apply to household production behavior. Neoclassical 
production theory requires producing entities to produce output where the 
marginal productivities of the inputs equal the prices of those inputs (assuming 
perfect competition). With household production, the husbands' and wives' labor 
are the most important inputs, and their market wage rates are the prices of their 
®See Becker (1965). 
7See Green (1982). 
5 
labor. We find that the ratio of husbands' marginal productivity and wage rate is 
not significantly different from the ratio of wives' marginal productivity and wage 
rate for most HP activities. Thus, married couple households where both the 
husband and wife work appear to allocate resources according to rules provided 
by neoclassical theory of the firm. 
Several other findings also emerge from this study. We find the marginal 
productivity of the husbands' labor is significantly greater than the marginal 
productivity of the wives' labor for a majority of HP. The law of diminishing 
marginal returns may explain this finding. According to the law of diminishing 
marginal returns, each additional unit of labor will add less and less to to total 
output. In the case of husbands and wives, the amount of HP the wives engaged 
in was significantly greater than the husbands' amount of HP for a majority HP 
activities. Therefore, the law of diminishing marginal returns requires wives to 
have smaller marginal products than husbands, ceteris paribus. 
We also find married couple households tend to produce most HP in the 
range of constant returns to scale. Thus, if married couples double their 
productive inputs, e.g. labor and capital, then output will double. Furthermore, 
husbands and wives operate in Phase II of the short run production process for 
most HP activities, indicating positive but diminishing marginal products which are 
less than average products of labor. This latter finding also complies with rules 
provided by neoclassical theory of the firm. 
Additional findings from this study indicate that using the direct approach for 
measuring the value of HP is more appropriate than indirect approaches. We find 
capital to be a necessary input for most HP activities. For example, we did not 
6 
find any households that vacuumed without using a vacuum. Therefore, any 
measurement which does not include the value added by all inputs, including 
capital, will most likely be inaccurate. Previous empirical work estimate HP by 
using selected socioeconomic variables as a proxy for a householder's marginal 
productivity. Our study indicates virtually no relationship exists between a 
householder's marginal productivity and selected socioeconomic variables for a 
substantial majority of HP activities. Thus, the methodology of indirect approaches 
does not apply to household production behavior. 
The previously stated empirical findings are the result of the following 
research procedures. First, we measured capital, labor, and output for a highly 
disaggregated array of household activities and several socioeconomic variables 
for each household member type.8 Second, we conducted tests to determine 
which sample sets of our data were appropriate for estimating production 
functions. This procedure involved comparing production behavior among different 
household member types and household activities, and between married couple 
households with different socioeconomic characteristics. We wanted to avoid 
aggregating household member types who had entirely different production 
behavior, or aggregating types of output which are produced using a different 
production process. 
We found that the socioeconomic status had no effect on the production 
process for husbands and wives. Therefore, we were able to aggregate all 
husbands together and all wives together. 
8 
We excluded children in our survey because other studies indicate children's contribution to total 
HP is relatively small.  
7 
Several interesting findings resulted from the previous procedure. For 
instance, we were able to see the effects of householder characteristics such as 
household member types and the socioeconomic status on the production process. 
However, these interesting findings are beyond the scope of this thesis and are 
not discussed in detail. 
Using linear regression techniques on the appropriate sample sets, we 
directly estimated production functions of several possible forms and chose the 
form which best fit our data. The Cobb-Douglas production function appeared to 
have the best fit for most household member types and household activities. The 
estimated parameters associated with the Cobb-Douglas function provided us with 
measurements of marginal productivities of labor and capital, as well as returns to 
scale estimates. We then could compare husbands' and wives' marginal 
productivity and wage rate ratios for a significant difference. 
In order to test phases of production, we first determined that the marginal 
products of labor were positive for all household member types by examining the 
estimated parameters of the Cobb-Douglas function. We then regressed 
household members' labor on their average products of labor (labor divided by 
output) and other socioeconomic variables. The sign (either positive or negative) 
associated with any significant estimated parameters indicated whether or not 
average products of labor were increasing or decreasing with respect to labor. 
Regressing the marginal productivity of husbands' and wives' labor on 
selected socioeconomic characteristics allowed us to determine the validity of 
using indirect approaches for measuring the value of HP. Two procedures allowed 
us to determine the necessity of capital as an input in the HP process. First, we 
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tested for a significant difference between the mean values of capital for those 
who engage in selected HP activities and those who do not. Second, we counted 
how many people engaged in specific HP activities without having any capital. 
The most relevant problems with the above described procedures involved 
the measurement of capital and output, and the technique used to estimate 
productions functions directly.9 First, capital is not an easy variable to measure 
and quantify.10 We feel our survey technique allowed us to encompass a 
substantial portion of capital items that could be used for producing HP In 
addition, by making several assumptions about the use of capital for household 
production, we feel we overcame the problems of measuring capital for use in 
estimating household production functions. 
Second, by disaggregating household activities into 148 individual HP 
activities, we were able to measure specific units of output for a substantial 
majority of household activities. We then could evaluate those units of output at 
prices of equal substitute goods available on the market, assuming market 
substitutes and corresponding household outputs provided equal utility to the 
consumer. 
Third, the technique of estimating production functions directly produces 
some statistical problems.11 The problems of multicollinearity, simultaneous-
q 
Chapter 3 contains a detailed discussion about our measurement of capital and output. Chapter 4 
discusses the techniques of estimation and the implications of those techniques. 
1 0See Intril igator (1978), p. 263. 
1 1  See Intril igator (1978), p. 267. 
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equation estimation, and heteroskedasticity may cause biased results. However, as 
detailed in Section 3.5 of Chapter 3, these problems do not appear particularly 
applicable to HP. The questions we wish to answer in this thesis make the direct 
estimation approach more appropriate than indirect approaches.12 Indirect 
approaches require assumptions about household behavior. For example, indirect 
approaches require assumptions about the functional form of the production 
function. We wanted to estimate the functional from of the production function. 
In addition, indirect approaches require accurate proxies for variables in the 
equations which may be unavailable in the case of HP. We measured our variables 
directly. We chose not to make any assumptions about household behavior or use 
any proxy variables. 
The organization of this thesis is as follows. Chapter 2 contains a general 
review of literature pertaining to household production theory and past empirical 
approaches. The next chapter describes the data gathering process and the 
variables measured. Chapter 4 provides theoretical specification and estimation 
techniques of production functions utilized in this thesis. Chapter 5 includes the 
statistical results and an analysis of the empirical findings. Finally, Chapter 6 
contains conclusive comments about the empirical findings and their implications, 
and provides ideas on further research in the area of household production. 
1 2 lr itri l igator, p. 269. 
Chapter 2 
GENERAL REVIEW OF THE LITERATURE 
2.1. Organization of the Chapter 
This chapter contains theoretical and empirical groundwork conducted by 
economists involved with household production. Section 2.2 provides the 
theoretical framework created by Gary S. Becker. Section 2.3 details empirical 
work by Reuben Gronau. A discussion of John Graham and Carole Green's 
empirical work is presented in Section 2.4. Finally, Section 2.5 the criticizes past 
theoretical and empirical approaches. 
2.2. Theoretical Work by Gary S. Becker 
The theoretical work by Gary S. Becker provides the basis for most empirical 
work to date. Most economists who address the household production question 
refer to Becker's theories on time allocation and household utility maximization. 
Becker defines household output as commodities, including leisure, which 
may provide households with utility.13 For instance, attending a Broadway play, 
which involves one's time and the price of the ticket, provides utility. The 
attending of a Broadway play does not constitute household output according to 
our definition of HP We did not measure leisure activities such as attending a 
1 3Becker, p.495. 
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Broadway play because the definition of HP normally used by those who quantify 
HP excludes those types of activities. It appears appropriate to consider HP 
without simultaneously dealing with leisure, since that is how most economists 
deal with market employment. 
The following equations and explanations summarize Becker's theoretical 
approach to household production. 
U = U<Z1<Z2 Zn) 
implies a utility function where Z.'s are defined by the production process 
Z i  = fi(X i 'T i>-
Xj is the vector of market goods or services purchased on the market, T is the 
vector of time inputs used in producing the i1h commodity, and Zt is a vector of 
the household outputs.14 
The previous equation constitutes Becker's production function. We can 
consider a portion of Xj as capital inputs and T as labor input. Households will 
combine time and capital market goods to produce household outputs, Zj's, which 
satisfy household utility and are within a given set of time and resource 
constraints.15 
14 
The partial derivatives of Zj with respect to both Xj and Tj are non-negatives which produces 
n o n - n e g a t i v e  v e c t o r s  f o r  T j ,  X j ,  a n d  s u b s e q u e n t l y ,  Z - .  
15 
The production function will  not only produce household outputs, but household leisure as well.  
For example, households can combine a set of golf clubs with time and produce leisure. However, we 
do not consider leisure as a household product in this thesis. 
12 
The production of Zi to maximize Uj has two constraints. The goods 
constraint is 
n 
foXj = I = v + TMW 
i = 1  
where p( is a vector giving the unit prices of X., Tw is a vector giving the hours 
spent at work, W is a vector giving the earnings per unit of T , I is money income, 
and V is other income. The time constraint is 
m 
ITi = TG = T * Tw 
i=1 
where Tc is a vector giving total time spent at consumption and T is a vector 
giving the total time available. The production function, f^Xj/r), can be expressed 
as two separate identity equations such that 
T. = t.Z. I I I 
Xi = 
where tj is the time spent per unit of Zj and bj is that portion of Xj that is used to 
produce Zj. 
The goods and time constraint are not independent because one can convert 
his time into goods by working more on the market and spending less time 
engaged in HP or leisure. Thus, one constraint can be derived. Substituting the 
goods constraint into the time constraint provides this single constraint equation 
such that 
13 
n n 
IPixi + ITiw = V + TW. 
i=1 i=1 
This constraint can be written in terms of such that 
n 
£(p t  + = V + TW 
i= 1 
with = p^bj + t^W 
S' = V + TW. 
S' represents money income achieved by household members, and IT is the sum of 
the price of the market inputs and the time used per unit of Z.. Hence, IT is the 
full price of Z.{ and is a function of the price of bj and the price of a person's time, 
or W. 
Households operating according to neoclassical economic theory will try to 
minimize the cost of producing HP and leisure, i.e., minimize IT by setting the 
marginal productivities of bj and tj equal to the prices of bj and tj. In order to 
maximize utility, households will divide their time between work on the market 
(where wages are earned to purchase market inputs for production in the home) 
and time spent at home engaging in leisure or household production. The division 
of a person's time depends upon his utility function and his resource constraints. 
Becker's theoretical framework adheres to neoclassical production theory of 
the firm. Instead of assuming profit maximizers, Becker assumes that households 
14 
are utility maximizers. Becker recognizes that households operate much like a 
firm, "...that a household is truly a 'small factory': it combines capital goods, raw 
materials and labour to clean, feed, procreate, and otherwise produce useful 
commodities".16 
2.3. Empirical Work by Gronau 
With a previous lack of data available to estimate production functions 
directly for households, indirect methods have been designed. Reuben Gronau 
derives such an indirect method. He bases his production function on the 
estimation of the marginal productivity (MP) of labor using a set of socioeconomic 
characteristics for married coupled households. Gronau's data comes from a study 
called the Michigan Study of Income Dynamics.17 
As with Becker, Gronau assumes that households maximize the following 
utility function. 
U = U(X,L) 
where L is leisure and X are goods and services that can either be purchased on 
the market or produced at home such that 
X = X. + Z. 
h 
Z represents goods produced at home and Xh are capital goods purchased on the 
1®Becker, p.496. 
1 7Gronau (1980), p.410. 
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market. At this point, home production occurs by combining market inputs and 
time inputs such that 
z = yxh,H) 
where H represents time spent engaged in HP and fH is subject to decreasing 
marginal productivities for Xh and H. Two constraints, a budget and time 
constraint, exist. The budget constraint equals 
X + X. = WN + V m h 
where Xm are capital goods produced at home that aid in the production of Z, W 
equals the wage rate, N equals work in the market, and V equals other sources of 
income. The time constraint equals 
L + H + N = T. 
T is the total time available for leisure, work, and HP. If a household member 
works in the market, then N > 0 and the following equilibrium results. 
fH = s = W 
where fH is the marginal productivity of work at home, s is the marginal rate of 
substitution between leisure and goods, and W is the wage rate. If a household 
member does not work in the market, then N = 0 and the equilibrium 
fH = S  
16 
exists. Figures 2-1 and 2-2 depict both equilibria situations where consumption 
goods and services are on the y-axis, and time is on the x-axis. In both figures, 
the production function crosses the x-axis where the total amount of time is 
available and the y-axis where the maximum attainable amount of goods can be 
produced or purchased. In Figure 2-1, the point of tangency, EQ, between the 
indifference curve, lQ, derived by a utility function and the production function, FQ, 
determines the amount of leisure time (the distance 0LQ), the amount of time spent 
engaged in producing HP (the distance LQT), and the amount of goods and services 
produced (the distance 0GQ) by a non-working person. In Figure 2-2, the situation 
where the person is working, the production function can shift upward on the y-
axis due to this person's ability to purchase more market inputs. Now a decision 
has to be made between working, leisure, and home production. \^ represents the 
indifference curve derived by a utility function for a working person. The point of 
tangency, E2> indicates the most preferred situation by this person. However, now 
less leisure time (the distance Ol^) is enjoyed. This person can buy goods and 
services on the market (the distance G.,G2) by spending time working in the market 
(the distance L1L2). Home production is the distance 0G1 and time spent engaged 
in HP is the distance L2T. Thus, the working person still can produce the same 
quantity of HP as a non-working person and additionally purchase more goods in 
the market, but must give up leisure time in order to work in the market. 
In order to estimate the production function, Gronau assumes a functional 
Figure 2-lt Preference by « Non-Working Person 
18 
Figure 2-2: Preference by • Working Person 
Gooda 
Time 
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form of fH.18 
In fH = ag-a^ + a2Y 
where Y denotes the socioeconomic effects on fH and H denotes work done at 
home. Y includes the following variables: wife's age and education, husband's 
education and wage rate, the family's non-earned income, the number of children, 
the age of the youngest child, and the number of rooms in the house. Gronau 
then estimates HP by integrating fH such that 
Z = {exp(a0+a2Y)[1-exp(-a1H)]}/a1 
where Z is the value of home production with the assumption that no home 
production exists when there is no work at home. 
Gronau argues that work at home produces goods that are substitutes for 
market goods. His model implies that household production is simply a function of 
time spent engaged in HP and the socioeconomic variables that affect one's 
marginal productivity. 
Gronau's model has some critical assumptions. The first involves the 
functional form of fH. This function represents the marginal productivity of labor 
for home production. The vector Y, or the socioeconomic effects on the marginal 
productivity of labor at home, determines the function. Hence, Gronau implicitly 
assumes the vector Y will accurately determine the value of the marginal 
productivity of household labor. 
1®Gronau, p.409. 
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The second assumption is that household capital is not a factor of 
production. The value added by employing capital to produce HP does not enter 
into Gronau's function. His estimate of HP is based solely on a person's labor 
hours and selected socioeconomic variables. 
Finally, Gronau assumes, as do we, that home production time provides no 
utility as leisure. Physic utility derived from engaging in HP is beyond the scope 
of this study as well. 
Gronau says, "Not only is the output Z unknown, but there is no direct way 
of separating XM from XH and measuring inputs (XH) that are used in the 
process."19 In the absence of directly measurable data — e.g. Z and XH — Gronau 
uses indirect estimation techniques. 
2.4. Empirical Work by Graham and Green 
John W. Graham and Carole A. Green, in response to Gronau's method, 
developed another production function that is slightly more direct than Gronau's.20 
Utilizing Becker's theories, Graham and Green assume a utility function of the form 
U = U(C, MhLh, MwLJ 
where C equals goods and MhLh and MwLw are "effective" leisure of husband and 
wife, respectively. Mh and Mw represent a measure of productivity of labor and Lh 
and Lw measure leisure hours for the husband and wife, respectively. 
1 9Gronau, p. 409. 
2 0See Graham and Green (1984). 
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The term "effective" comes from the notion that "since all human capital is 
embodied capital, an individual will carry it into all activities-work, leisure, and 
home production."21 Thus, Graham and Green assume that the marginal 
productivity of leisure and the marginal productivity of labor at home are the 
same. 
One can buy goods on the market or produce them at home such that 
C = X + Z 
m 
where Xm are goods purchased in the market and Z represents goods produced at 
home. 
The production of Z has the relationship 
z = Z(XZ, MahHh, 
where Xz represents market purchased inputs and MjjHh and M^|Hw are the effective 
home production time for the husband and wife, respectively. Hh and Hw measure 
the time spent engaging in home production for the husband and wife, 
respectively. 
Household have constraints on their time such that 
l. + H. + N. = T, i = h,w l i t  
21 
Graham and Green (1984) derive this notion by using an argument about embodied capital 
provided by Robert Michael (1972). 
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where T equals total time and ih and iw represent time spent neither engaged in 
HP nor work in the market, respectively. Thus, leisure would be defined as ih+iw-
However, Graham and Green allow leisure to also occur when a person is engaged 
in HP such that leisure, L, is defined as 
L. = i + g(H), i = h,w i i r 
where g(H) satisfies 
0<=g'(H)< = 1 
g"(H)<0 
lim g'(H)=1 
H-»0 
lim g'(H)=0. 
H+T 
As a person's time spent engaging in HP increases, i.e., as H+T, leisure experienced 
from engaging in HP decreases and vice versa. Hence, each additional hour of HP 
will add less and less to the value of leisure. 
Households also have a budget constraint. The budget constraint is 
represented by 
where v is nonlabor income, Wh and Ww are the hourly wages of the husband and 
wife, respectively, and Nh and Nw are the hours of work in the market for the 
husband and wife. 
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Graham and Green then assume the Cobb-Douglas production form such 
that 
where Z is HP, A is a scale parameter, Xz equals the market purchased inputs, and 
(Xh+Xw+6) is the returns to scale parameter. M®Hh and Mjjj-I represent the home-
oriented skills of human capital for the husband and wife, respectively. The 
positive parameters, a and b, can be less than, equal to, or greater than 1, 
depending on how productive an individual is at home compared to work. 
In order to estimate this function, the first order-conditions are derived and 
equated to the wage rate of the inputs (taking into consideration that time spent 
on home production can be total leisure, no leisure, or part leisure and part HP). 
Thus, three equations are derived such that 
The above partial derivatives are then simultaneously solved in terms of H and 
W 
expressed in a log-linear form such that 
Z = A(M^Hh)Xh(M^Hw)XwXz6 
Z 
w 
l n Hw = c' + >A + )lnWw}/q 
-{(u^lnWj/q + lnMw 
+9> '"Mh 
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where c' is a constant and 
At this point, Graham and Green estimate the following equation using cross-
sectional data. 
In H = c + kin A + ilnW +mln W. + nlnM + olnM, 
w h w h 
is the log-linear equation which will provide estimates for 6h, 6w, B, Xh, X , a, and 
b. 
From the previous equation, Graham and Green obtain five equations with 
seven unknowns by substituting the estimates of the log-linear equation into the 
equation estimated by solving the partial derivatives simultaneously in terms of 
Hw. The five equations are 
ayh = o/k 
byw = n/k 
&S= -m/k 
h 
B = (k+i+m)/k 
25 
b = -n/{1 + i(l + 6w)} 
with YH' YW' B, 6h, SW, a, and b representing the seven unknowns. Thus, they have 
a system underidentified by two. To alleviate this problem, Graham and Green 
variously assume values for two or more of the unknowns. For example, they 
assume constant returns to scale, i.e., X h + Xw + B = 1, and 6h = 0. This allows 
the five equations to be solved simultaneously with five unknowns. 
In order to estimate the value of HP, Graham and Green needed to estimate 
the value added by capital, or Xz in their Cobb-Douglas production function. 
However, they did not have a direct measurement of capital. Therefore, Graham 
and Green imputed a total value of market goods used in home production by 
using personal consumption expenditures provided by the July 1977 Survey of 
Current Business. 
Graham and Green assume that the education of the husband and the age 
and education of wife can indirectly determine the marginal productivities of the 
husband and wife, respectively. They also assume that their indirect measure of 
capital accurately estimates the true value of households' capital. 
2.5. Criticisms of Past Empirical Approaches 
Previous empirical work attempts to estimate HP by using assumptions about 
the functional of the HP function, by using indirect measurements of the variables 
used to estimate the models, and/or by excluding important variables in the HP 
process. Gronau and Graham and Green assume the functional form of their 
models. The functional form of a production function should be estimated and not 
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assumed if one is to learn the complete production behavior of households, and 
that estimation is possible. 
The previous authors also use proxies for variables used to estimate their 
production functions. Graham and Green use a person's age and level of 
education as a proxy for her marginal productivity of labor. Section 5.4 of Chapter 
5 shows no relationship exists among a person's age, education, and her marginal 
productivity. A likely reason for this empirical result is because of the simplistic 
nature of most HP activities. For instance, a person's age and education would 
have very little effect on his ability to vacuum a floor. If a person is not mentally 
or physically incapacitated and has reached an age where she is able to operate a 
vacuum cleaner, then she can effectively vacuum a floor regardless of her age and 
educational attainment. 
While Graham and Green include an indirect measurement of capital as an 
HP input, Gronau excludes capital in his estimation of the value of HP If capital is 
a necessary input in the HP process, the conceptually correct measurement of HP 
should include the value added by all inputs, including capital. Section 5.6 of 
Chapter 5 indicates capital is a necessary input in the HP process 
Previous empirical attempts to estimate production functions represent the 
best approaches thus far. However, directly measuring all the variables used to 
estimate household production functions facilitates more precise explanation of 
household behavior. The research for this thesis allows us to exclude 
uncertainties resulting from relying on assumptions and using proxies for 
production function variables. 
Chapter 3 
THEORETICAL FRAMEWORK OF PRODUCTION FUNCTIONS 
3.1. Chapter Organization 
The main purpose of this thesis is to estimate household production 
functions using directly measured data. We chose to examine several commonly 
used production functions: the constant elasticity of substitution production 
function (CES), the Cobb-Douglas production function, the transcendental 
production function, and the translog production function.22 Section 4.2 examines 
the CES product function using the two input model. The next section formulates 
the Cobb-Douglas production function using the two input model. Section 4.4 
introduces the transcendental production function and the translog production 
function. Section 4.5 addresses the econometric implications of different 
estimation techniques used to estimate the Cobb-Douglas function. The last 
section addresses the criteria used to determine the best fitting model. 
2 2See Intril igator (1978), pp. 266-280. 
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3.2. Specification and Estimation of the CES Production Function 
3.2.1. Theoretical form of the Function 
A commonly used production function, the CES (constant elasticities of 
substitution) production function, assumes homogeneity (as defined in Section 3.3) 
and varying elasticities of substitution for inputs such that 
Y = A[6L~b + (1-S)K_B]^/B 
where A is a scale parameter, 6 is the parameter indicating the relative distribution 
of the inputs L and K, 6 is the substitutability of inputs parameter, and r| indicates 
the returns to scale.23 r| = 1 implies constant returns to scale, i.e., for every 
increase in the quantities of inputs we get an equal increase in quantity of output. 
r| > 1 implies increasing returns to scale, and r| < 1 implies decreasing returns to 
scale. Holding A>0, 0<6<1, and 8>=_1, the CES satisfies two reasonable 
conditions for production functions, that the marginal productivity (MP) of inputs 
be positive and that these marginal products are diminishing. In mathematical 
form, 
9X, M > o 
9L 9K 
and 
MX, 11X > o. 
9L 9K 
2 3See Arrow, Chenery, Minhas, and Solow (1961). 
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Interpreting 8, the substitutability parameter, may best be done by graphical 
example.24 For instance, let 8 equal the extreme value of -1. The elasticity of 
substitution for inputs approaches infinity and the CES function reduces to 
Y = A[6L + (1 — 6 )K] 
which represents the perfectly linear isoquant in Figure 3-1. If 8 approaches 
positive infinity and the elasticity of substitution for inputs approaches zero, then 
the CES function approaches the input/output production function depicted by the 
L-shaped isoquant in figure 3-1. Finally, if 8 approaches zero, the elasticity of 
substitution for inputs approaches one and the CES function reduces to 
Y = AL6K(1_5) , 
the curved isoquant in Figure 3-1. This last case approaches the Cobb-Douglas 
production function which will be explored in detail later in this chapter. 
2 4This example assumes constant returns to scale. 
Figure 4-1: Isoquant* of the CES Function Using Diflsrsnt VafUM of 0 
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3.2.2. Estimating the CES Function Using Assumptions 
One can estimate the CES production function by assuming a profit 
maximization situation or directly by employing non-linear regression techniques. 
If one assumes constant returns to scale and profit maximization, the marginal 
productivity of labor can be written as 
where A' is a constant. Setting marginal product equal to the real wage rate 
implies 
A'(Y)1 + B = W/P. 
By solving for Y/L (labor productivity), 
I = A"(w/p)1/1+& 
We can perform a linear transformation on the CES production function such that 
ln(Y/L) = a + y^glnfw/p) = a + aln(w/p), a = InA". 
This equation relates output per worker to the real wage, a and a are constants 
with a being the coefficient of ln(w/p). Through least-squares regression analysis, 
we can estimate a and a based on empirical measurement of Y, L, and w/p. 
Assuming constant returns to scale, B can be estimated by equating o = 1/(1 + B). 
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3.2.3. Estimation of the CES Function Directly 
Unfortunately, the previous method of estimation requires significant 
assumptions. The purpose of this thesis involves direct estimation without having 
to make heroic assumptions. Direct estimation is made possible by using non­
linear regression (or maximum likelihood ) techniques.25 This method involves four 
steps. First, we calculate a linear approximation of the CES function with respect 
to 6 using a Taylor series formula. Using linear regression techniques, we can 
estimate the parameters associated with the approximated linear equation. Third, 
we take the estimated parameters of the approximated linear equation and 
substitute them back into our original equation. This step provides us with the 
initial starting values necessary for non-linear regression estimation. The last step 
simply takes the initial values and substitutes them into the non-linear equation. 
A computer that does non-linear regression will iterate around the initial values 
until a solution to the CES function is obtained. 
The following example will make more clear the procedure used for non­
linear estimation of the CES function. The CES production function is of the form 
Y = A[6L~B+(i-5)K~&]-rl/B 
By using a Taylor series formula, we can express an approximate linear equation of 
the form 
2 5See Kmenta (1986). 
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lnY=a1+a2lnK+a3lnL+a4[lnK-lnL]z + e. 
We estimate the a's using linear regression techniques. The initial starting values 
of the parameters of the CES can be expressed in terms of the estimated a's such 
that 
A = ar 
S = — 
ri = a2+a3, 
R = -2a,(a-,+a?) 
P  a2a3 
If the estimate of a4 is not significantly different from zero, then B approximates 
zero and the CES function approaches the Cobb-Douglas and further non-linear 
estimation is not required. Otherwise, we substitute the initial values above into 
the CES function and estimate the population parameters of the CES function using 
non-linear regression techniques. This technique allows us to determine directly 
whether or not the CES function fits our data better than other functions. 
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3.3. Specification and Estimation of the Cobb-Douglas Production 
Function 
3.3.1. Theoretical Form of the Cobb-Douglas Production Function 
The CES function is actually a generalized form of another common 
production function, the Cobb-Douglas production function.26 The Cobb-Douglas 
model involves the following equations and explanations: 
Y = AKaL& 
a ,B>0  
where Y is output, A is a shift parameter, K is the capital input, L is the labor input, 
and a,B are the returns to scale parameters. If ot+B equals 1, we have constant 
returns to scale. If a+B>1, we have increasing returns to scale and vice versa. 
The Cobb-Douglas function assumes unit elasticities of substitution for inputs and 
constant elasticity of output with respect to each input everywhere on the 
production surface. Another assumption is that of homogeneity, i.e., a + B = k (the 
returns to scale parameter), exists everywhere on the production surface. These 
assumptions cause the curvature of the isoquant in Figure 3-1 where 6 = 0. 
2 6See Douglas (19481 or Nerlove (1965). 
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3.3.2. Estimation of the Cobb-Douglas Using Assumptions 
As with the case of the CES function, we can estimate the Cobb-Douglas 
function by assumption or by direct estimation. Several estimation by assumption 
techniques exist. One method assumes perfect competition and profit 
maximization which equates the marginal productivity of inputs with the price of 
those inputs. We can express this relationship as 
3Y = otY = w. 
3L L p 
3Y> = BY = r. 
8K K p 
a and B equal the elasticity of output with respect to labor and capital, 
respectively, w/p and r/p are the real prices of labor and capital, respectively. 
Rewritten in terms of a and B, 
a = (w/L)/(pY), B = (r/K)/(pY). 
pY is the value of the output while wL and rK are the payments to labor and 
capital, respectively. The total value of output equals the sum of labor's and 
capital's payments which implies 
pY = wL + rK. 
This satisfies the condition that ot+8=1. The Cobb-Douglas can then be expressed 
in log-linear form such that 
36 
InY = InA + alnL + (1-a)lnK + u. 
In turn, we can express the log-linear Cobb-Douglas function in a form that will 
yield an equation relating output per worker to the capital-labor ratio. 
In(^) = a+(1-a)ln(£ )+u. 
We can now estimate a and (1-a), where a is the elasticity of labor and (1~a) is 
the elasticity of capital, using linear regression techniques. Empirical measurement 
of Y, L, and K is necessary for this estimation technique and is used primarily to 
avoid the problems associated with direct estimation discussed in Section 3.5. 
Another indirect approach also estimates by assumption and has the 
advantage of not requiring measurements of capital. Again, assuming constant 
returns to scale, profit maximization, and perfect competition, we can express the 
share of labor income in output such that 
0t = 5Ti = SL' & = 1  " a  
M  i  
where sL is the share of labor in total output. With the assumption of constant 
returns to scale, the share of labor in total output provides estimates of both a 
and 8-
A third indirect approach again assumes profit maximization, perfect 
competition, and constant returns to scale such that the Cobb-Douglas in log-
linear form is 
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InX = In— - Ina. 
l  P 
The constant intercept estimated using linear regression provides an estimate of a. 
Assuming constant returns to scale, 8 = 1 - a. Again, one only needs empirical 
measurement of Y and L to use this estimation technique. 
3.3.3. The Direct Estimation of the Cobb-Douglas Function 
The direct approach simply estimates the log-linear form of the Cobb-
Douglas such that 
InY = InA + alnL + BlnK + u 
where u, the stochastic error term, will account for variations in the technical or 
productive capabilities of different producing entities. This transformation allows 
us to use linear regression to estimate the parameters a and 6 based on actual 
measurements of Y, L, and K without assuming constant returns to scale, perfect 
competition, or profit maximization. 
3.4. Specification and Estimation of Generalized Forms of the 
Cobb-Douglas Production Function 
The CES function, as mentioned before, represents a generalization of the 
Cobb-Douglas. Other generalizations of the Cobb-Douglas exist as well. One 
generalization is the transcendental production function of the form 
Y = ALaK&ea'L+B'K 
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where A>0 and a', B' < 0.27 The log-linear form is 
InY = a + alnL + BlnK + a'L + B'K 
which reduces to the Cobb-Douglas if a' and B' are not significantly different from 
zero. This function relaxes the assumptions of unit elasticity of substitution and 
constant elasticity of output. By relaxing these assumptions, we can examine the 
degree for which household members can substitute their labor for capital, or for 
each other's labor if more than one person engages in HP within a household. 
Another generalized form of the Cobb-Douglas, the translog production 
function, is represented in log-linear form as 
InY = a+alnL + BlnK + ylnLInK + S(lnL)2 + e(lnK)2, 
where this function approaches the Cobb-Douglas as y, 6, and e approach zero. 
This function allows non-unitary elasticity of substitutions as well.28 
Again, we can directly estimate the parameters for either the transcendental 
or translog production functions using linear regression techniques. The 
generalized forms allow more freedoms in terms of the assumptions required when 
estimating the Cobb-Douglas and allow one to see whether or not the Cobb-
Douglas is more appropriate. Other generalized forms exist, but are not 
considered in this thesis. 
2 7See tntril igator (1978), p. 279. 
2 8See Intril igator (1978), p. 280. 
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3.5. Econometric Implications of Direct Estimation Techniques 
Intriligator (1978) points out several econometric problems associated with 
direct estimation techniques. First, InL and InK tend not to be independent of one 
another, causing possible problems with multicollinearity. Another problem lies 
in the interdependence of InL and InK with InY, i.e., InL and InK are endogenous 
variables jointly determined by InY. This can lead to problems of simultaneous-
equation estimation.30 In addition, the variance of the stochastic error term may 
not be constant due to variables left out of the equation. This can lead to 
problems associated with heteroskedasticity.31 Green (1982) also argues variables 
such as unknown variations in quality, variations in technology from producing unit 
to producing unit, different factors of production, and unpredicted inputs such as 
weather can can cause the problems associated with heteroskedasticity and 
simultaneous-equation estimation.32 
If we assume that household production is used specifically to fulfill the 
needs and desires of the people who produce HP, then we argue that variations in 
quality will not be a factor in determining the relationship between inputs and 
output. In addition, if we estimate production functions for similar household 
member types living in a given, quite homogeneous area, then the variations in 
2^See Koutsoyiannis (1985), pp. 233-256. 
3 0Koutsoyiannis, pp. 331-336. 
3^See Koutsoyiannis (1985), pp. 181-196. 
3 2Green (1982), p. 47. 
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weather, productive factors and their capabilities, and technologies will be 
minimized. Hence, the effects of heteroskedasticity and simultaneous-equations 
estimation are minimized. 
Table 3-1 contains the coefficients of determination between the 
independent variables of labor and capital for the Cobb-Douglas production 
equation applied to the categories of output described in Table 4-1 in Chapter 4 
by household member type (as described in Table 4-2 in Chapter 4). As Table 3-1 
indicates, the degree of multicollinearity is relatively low in most cases. In 
addition, the effects of multicollinearity (based on varying degrees of 
multicollinearity) have not been theoretically established.33 Hence, we argue 
multicollinearity is not a problem with our model. 
Both the direct estimation and the estimation by assumption methods have 
their pros and cons. As Intriligator points out: "None of these methods dominates 
the other. Each is appropriate in particular situations, depending on what can be 
assumed and what is to be investigated."34 We measured the necessary variables 
directly in order to estimate production functions directly without making any 
assumptions. Therefore, we argue that direct estimation is appropriate in this 
situation. 
33 
See Koutsoyiannis (1985), p. 233. 
3 4 lntri l igator (1978), p.269. 
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Table 3-1: Coefficients of Determination, (r2LK), between Labor 
and Capital for the Cobb-Douglas Production Function 
Category 01 
(Household Member Type) 
02* 03* 04* 05* 06 
inside .0003 
cleaning 
.0331 .1347 .1998 .3306 .2694 
outside .0384 
cleaning 
.0437 .1884 .1267 .2153 .0294 
child care .0259 
meal 
prep. 
.0108 .0256 .0123 .0123 .0022 .1452 
clothing 
care 
.1089 .6889 .0380 .4160 
repairs & 
maintent. 
.0428 .0225 .0713 
harvest .2285 
nature 
.0428 .2652 .0864 .3832 
home 
furnish. 
.0130 .0196 .0595 
repairs & 
improve. 
.1096 .0123 .0045 
- denotes less than 20 cases observed. 
refer to Table 4-2 on page 50 for household member type descriptions. 
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3.6. Criteria Used to Determine the Best Model 
The criteria used to select the best fitting model is simply based on the 
statistical significance of the estimated parameters and the goodness of fit (R2 
adjusted) of the models. A t-test determines the statistical significance of the 
estimated parameters and an F-test determines the significance of the R2 
adjusted.35 The t-test is given the most weight in the selection process due to 
the nature of the models tested. If the t-test does not indicate the best model, 
then the size and significance of the R2's adjusted becomes the deciding factor. 
The results reported in the next chapter indicate the Cobb-Douglas is the best 
fitting model and is used throughout the rest of this thesis. 
35 
See Koutsoyiannis (1985) for definition and examples of t-tests and F-tests. 
Chapter 4 
THE DATA COLLECTION PROCESS 
4.1. Chapter Overview 
Chapter 2 described empirical approaches used to estimate household 
production functions. Most of the criticism concerning past approaches evolved 
because of the data used for analysis. Our data collection process allowed us to 
avoid the problems encountered by past empiricists. This chapter discusses how 
we measured the variables essential for estimating production functions. Section 
4.2 describes the origins of the sample. The third section discusses the variables 
measured by the survey which are used for estimating household production 
functions. Section 4.4 describes the categories of household output we created 
for analysis and the household member types whom we examined. Section 4.5 
discusses how we placed values on some of the variables allowing us to create 
the categories of output described in Section 4.4. The last section focuses on the 
survey method used to gather the variables essential for estimating household 
production functions. 
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4.2. Origins of the Sample 
The focus region of our study was the Missoula, Montana urban area. The 
Missoula urban area had a population of approximately 65,062 people with 
approximately 26,009 housing units as of the 1980 Census. There existed around 
2.5 persons per household in 1980. Median household income was $19,473 in 
1979. The 1980 census defined 48 area neighborhoods of which we sampled 44. 
The remaining four neighborhoods were dissimilar to the other 44, i.e. were 
located a considerable distance from Missoula's city limits or contained largely 
University of Montana dormitories. 
4.3. The Variables Used for Estimating Production Functions 
4.3.1. Introduction 
The most important variables measured were household output, labor, and 
capital. The output variable measured the number units of production completed 
by a household member. For example, cleaning the garage one time represented 
one unit. When two or more members of a household produced the same type of 
output, we obtained a separate output estimate for each member. Household labor 
measured the total time spent by each household member engaged in a given 
activity, e.g., a husband spent twelve hours cleaning the garage last year. The 
capital variable measured the total amount of capital items households had for use 
in their homes. In our example of garage cleaning, a household may have had a 
shop vacuum in addition to a broom to use for cleaning the garage. 
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As mentioned in Chapter 1, household output and capital are typically harder 
to measure than labor. Thus, further discussion about the procedures we used to 
measure household output and capital is required. 
4.3.2. Disaggregation Procedure used to Measure Output 
In order to measure output in units, we disaggregated household production 
into specific household activities. We disaggregated household output for two 
reasons. First, disaggregation allowed the surveyor to prompt the memory of the 
person interviewed about a substantial portion of HP activities the person 
interviewed may have done in the past. Second, disaggregation allowed us to 
measure household activities in specific physical units. Thus, we could distinguish 
between a physical unit of vacuuming and a physical unit of mowing the lawn. 
Engaging in an activity until the activity was completed represented one unit of HP 
for that specific activity. Appendix A contains a copy of the survey form which 
includes the disaggregation of household activities. 
4.3.3. Process Used to Measure Capital 
We measured capital by creating a capital inventory check list that included 
as many capital items we could identify that could be used for household 
production. Appendix B contains the check list. The person interviewed checked 
those capital items she had available within the household. Each item was valued 
as explained in Section 4.5. We then determined which of the capital items would 
likely be used to produce each type of HP output and summed the values of these 
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items.36 Many household capital items, e.g screwdrivers, are quite versatile and 
were thus included in the capital value sums for a number of different outputs. 
We simplified the survey by excluding measurements of the precise number 
of capital items available to households. This procedure implicitly assumes that a 
household can use only one of a given type of capital at a time, e.g. use only one 
shovel to dig a post hole even though the household owned two shovels. We also 
assumed that if a household indicated it owned a capital item, then that item 
would be used in the HP process. For instance, if a household had a microwave, 
then the household member that engaged in preparing meals would use that 
microwave to help prepare meals. In addition, we assumed capital items 1 through 
118 in Appendix B were homogeneous in terms of their productive capabilities. 
Thus, a $2 screwdriver was considered as productive as a $4 screwdriver. 
4.3.4. The Socioeconomic Variables 
We obtained a number of the socioeconomic characteristics for each 
household, e.g. the number of children living at home and for each adult member 
the age, years of education, weekly hours of market employment, and average 
two-week take home pay. Appendix A lists all of the measured socioeconomic 
variables. 
The above socioeconomic variables allowed us to select households with 
predetermined characteristics. For instance, we could examine only those 
households that have more than three children or those households that earn 
oe 
For example, a person can use a broom, a mop, and a scrub bucket to clean a kitchen floor or a 
person can use a hydraulic jack, a tire iron, and a compressor to change a flat t ire. 
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more than $20,000 per year. Hence, we could disaggregate the sample according 
to the socioeconomic criteria we felt necessary for analysis. 
We used the socioeconomic variables listed above to check the validity of 
the sample sets analyzed in this thesis. For example, we found we could 
aggregate all husbands together and all wives together regardless of their 
socioeconomic status. We also used the socioeconomic variables to answer 
questions concerning married couple households. First, do married couple 
households with both the husband and wife working in the market equate their 
marginal productivities of labor at home to their market wage rates? Second, can 
selected socioeconomic characteristics accurately serve as a proxy for a husband's 
or wife's marginal productivity at home? Chapter 5 provides these results. 
4.4. The Aggregation of Categories of Output and Disaggregation of 
Household Member Types 
Clearly, not all HP activities are produced using the same types of capital or 
the same labor (in terms of skills required). Therefore, we created nine different 
categories of output, with each category containing household activities that 
require essentially the same types of capital and labor to produce them. From a 
production viewpoint, each category contains homogeneous outputs, i.e., outputs 
which are similar in nature, how they are produced, etc. Table 4-1 describes those 
categories of output. 
In addition, we hypothesized that all household member types did not have 
similar production behavior. Tests in Chapter 5 substantiate this hypothesis. Thus, 
we separately analyzed six household member types. Table 4-2 describes those 
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household member types. Most analysis involves husbands and wives due to the 
paucity of observations for the other member types. 
4.5. Valuing the Capital and Output Variables 
In order to aggregate household activities into the categories of output 
described in Table 4-1, we needed to express the different types of output and 
capital items within each category in similar terms. One possible method involves 
expressing output and capital in terms of their market values.37 HP can be 
expressed in market value terms by multiplying the number of physical units 
produced per year by the average market value of each individual output. We 
determined the average market value per unit for each HP activity specified in our 
questionnaire by surveying a sample of local vendors which produced equivalent 
products. For example, to price washing loads of laundry, we obtained the prices 
that different laundry services in the Missoula area typically charged for washing 
and drying one load of laundry. We used the mean of those prices. The value of 
any significant inputs purchased from other firms — e.g. parts for auto repairs, 
food for meal preparation — was subtracted from the total price to obtain a net 
market price. 
Some units of output required a different pricing scheme. For instance, the 
price of vacuuming was included in the total price of cleaning a house. We 
multiplied the total amount a firm charged for cleaning a house by the percentage 
of time spent just vacuuming. 
37 
See Intril igator (1978), pp. 262-263 for a discussion of measuring output, labor, and capital.  
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Table 4-1: Categories of Household Production 
Category Name Description 
Category A 
cleaning inside house 
Household activities such as vacuuming, 
bed making, kitchen cleaning, etc.; 
outputs 1-12 in Appendix A. 
Category B 
cleaning outside house 
Activities such as garage cleaning, 
lawn raking, etc.; outputs 13-20 
in Appendix A. 
Category C 
child care 
Activities such as feeding, bathing, 
and changing children; outputs 
21-24 in Appendix A. 
Category D 
meal preparation 
Activities such as grocery shopping, setting 
the table, dish washing, etc.; output 25 
in Appendix A. 
Category E 
clothing care 
Activities such as washing, drying, and 
mending clothing; outputs 26-29 
in Appendix A. 
Category F 
repairs & maintenance 
Activities such as electrical and plumbing 
repairs, vehicle tune-up, etc.; 
outputs 30-39 in Appendix A. 
Category G 
harvest from nature 
Activities such as hunting, fishing, 
berry gathering, etc.; outputs 
40-44 in Appendix A. 
Category H 
home furnishings 
Activities such as building bookshelves, 
knitting an afghan, sewing a sweater, 
etc.; outputs A-KK in Appendix A. 
Category I 
home repairs & improvements 
Activities such as building a new deck, 
fixing a broken window, etc.; outputs 
42A-43P in Appendix A. 
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Table 4-2: Household Member Types 
Identification # Description 
01 Husbands living with their wives 
02 Wives living with their husbands 
03 Single male heads of households 
04 Single female heads of households 
05 Male roommates 
06 Female roommates 
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Calculating the value of a person's output for an activity simply involved 
multiplying the number units produced by a person by the equivalent market price 
for that activity. Hence, we now could aggregate different output activities into 
the categories described in Table 4-1. 
Calculating the value of capital involved a similar procedure. We visited local 
sellers of the capital items on the inventory check list to obtain the retail price of 
those capital items. We assumed that already purchased capital items in 
households were worth less than the original market value. Thus, we depreciated 
the value of capital items 1-118 in Appendix B by 50 percent.38 Major household 
capital items (the first eight items in Appendix B) were not depreciated because 
they had a used market value for them which we obtained from the survey of local 
vendors. As with output, we aggregated capital items into the categories of 
output specified in Table 4-1. 
4.6. Survey Method 
Two survey methods exist for measuring the important variables of home 
production: the recollection approach and the daily diary approach.39 The daily 
diary approach is the traditionally used survey method, especially for the labor 
value method.40 This approach surveys people on a daily basis and includes 
38 
50 percent was chosen arbitrarily. However, if  household A has a gross market value of capital 
equal to $500 and household B has a gross market value of capital equal to $250, then household A 
has twice the value of capital than household B. Therefore, the depreciation used will  not effect the 
value relationship between the two households. 
3 9See Martha S. Hill  (1985), pp. 210-211. 
4 0Hill ,  p. 211. 
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information on time spent in various activities on a given day or set of days. The 
accuracy level should be high for frequently done activities. However, many major 
household output activities are not done or completed during short periods of 
time. The building of a front porch may take weeks, depending on the time 
constraint of the individual. If the porch was not completed during the daily dairy 
survey, then estimation of the portion of the project completed on a given day 
would be necessary and difficult at best. Furthermore, many infrequent activities 
would be missed during the survey period. 
The recollection approach asks people surveyed to recall, for a given time 
period, the number of units of output produced and the time spent producing 
those units. The time period to recall could be daily, weekly, monthly, or yearly. 
For instance, the respondent could recall that he typically spent thirty minutes a 
day making three beds. On the other hand, she could recall spending 
approximately thirty hours building a front porch ten months ago. Those outputs 
that are done on a daily basis, such as bed making, seem likely to be recalled 
accurately. Those outputs that are done infrequently may be forgotten and not 
stated during the interview. This could cause some output categories to be 
understated and total HP underestimated.41 However, as long as both output and 
time spent are commensurably understated, the relationship between output and 
labor will be unaffected. In addition, this underestimation concern was the main 
reason we highly disaggregated household output as previously described. The 
high degree of disaggregation creates a reminder list for the respondent so that 
frequent and infrequent activities would have more chances of being recalled. 
4 1  Hill ,  p. 219. 
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We used the recollection approach in this study. The reasons for this were 
threefold. First, we wanted to minimize any wrong estimation of HP for projects 
that take a considerably long time to complete. Second, we wanted to capture 
those activities which are done infrequently. Third, the daily diary approach would 
have been impractical due to the large time commitment required by both the 
person interviewed and the surveyor. 
Chapter 5 
ANALYSIS OF THE EMPIRICAL WORK 
5.1. Chapter Organization 
This chapter contains the empirical results obtained using the production 
function estimations methods described in Chapter 3. Section 5.2 reviews the 
sample sets used for analysis and contains descriptive statistics about those 
sample sets. The next section provides tests to determine the validity of the 
sample sets. Section 5.4 reports the results of the production function equations 
tested and discusses which production functions have the best overall fit when 
applied to the sample sets. The following section theoretically interprets the 
estimated parameters of the Cobb-Douglas production function. Finally, Section 
5.6 analyzes the empirical findings as applied to married couple households. 
5.2. Sample Sets Used for Analysis 
5.2.1. Introduction 
As reported in Chapter 4, our survey measured a household member's output 
and labor hours, a household's capital inventory, and several socioeconomic 
variables for each person. We developed 71 sample sets from the data. These 
sets include categories of output A through I (as described on page 49) and 62 
individual output activities (e.g. floor vacuuming, lawn mowing) where at least 
twenty people of a given member type engaged in HP. Each production function 
54 
55 
model discussed in Chapter 3 was tested separately for each of the 71 sample 
sets for various household member types. These tests determined which model 
had the best overall fit as detailed in Section 3.6. 
The following analysis only includes the categories of outputs for each 
household member type and not the individual activities. There are several 
reasons for this limitation. First, when disaggregating by specific household 
activities, sample sizes became too small for most household member types. 
Thus, comparisons among household member types were not possible. Second, 
the production of many individual activities was similar to the production of the 
categories into which the individual activities fell. For example, cleaning the 
bathroom and cleaning the kitchen require similar types of labor and capital. The 
results for the specific activities were not much different from the results obtained 
using the sample sets of the categories of outputs. Also, as Appendix A indicates, 
our survey consisted of 148 different individual household activities of which 62 
had more than 20 people in the sample set. Analysis of the individual sample sets 
would have entailed more effort and reporting (in terms of tables needed) than we 
felt worthwhile for this thesis. 
5.2.2. Descriptive Statistics for the Sample Sets 
Tables 5-1 through 5-10 report the means, standard deviations, and cell 
counts of household output (in $ terms) for all outputs combined and each 
category of output for each household member type. Tables 5-11 through 5-20 
provide the same statistics for household labor hours, while Tables 5-21 through 
5-30 contain the statistics for household capital (in $ terms). The means and 
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standard deviations are calculated using only those people who engaged in a 
category or categories of HP activities. 
Wives produce the most output at an average of $12,658 per year. They also 
devote the most time to HP, a yearly average of 1,779 hours. Male roommates 
produce the least output, an average of $3,710 per year. Married couple 
households contain the highest average value of capital stock, $3,665. Female 
roommate households have the least average capital stock value, $1,794. Meal 
preparation accounts for 42 percent of the total value of HP for all people 
combined; its value averages $4,378 per year per household. 
Table 5-1: Means, Standard Deviations, and Cell Counts for the Value of 
Household Member Type's Output 
(All HP Activities Combined (in $'s)) 
Household 
Member Type Mean 
Standard 
Deviation 
Cell 
Count 
All People 
Husbands 
Wives 
$7,676 
4,857 
12,658 
$10,141 
14,336 
7,649 
443 
142 
142 
Single 
Male Heads 5,283 2,624 36 
Single 
Female Heads 8,924 6,026 40 
Male 
Roommates 3,710 1,922 50 
Female 
Roommates 5,478 4,019 33 
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Table 5-2: Means, Standard Deviations, and Cell Counts for the Value of 
Household Member Type's Output 
(Category A: Inside Cleaning (in $'s)) 
Household 
Member Type Mean 
Standard 
Deviation 
Cell 
Count 
All People 
Husbands 
Wives 
$1,471 
400 
2,530 
$1,363 
562 
1,455 
396 
101 
139 
Single 
Male Heads 1,283 780 36 
Single 
Female Heads 1,818 965 40 
Male 
Roommates 675 473 49 
Female 
Roommates 1,249 1,026 31 
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Table 5-3: Means, Standard Deviations, and Cell Counts for the Value of 
Household Member Type's Output 
(Category B: Outside Cleaning (in $'s)) 
Household 
Member Type Mean 
Standard 
Deviation 
Cell 
Count 
All People 
Husbands 
Wives 
$438 
655 
331 
$750 
779 
708 
352 
135 
101 
Single 
Male Heads 228 270 26 
Single 
Female Heads 604 1,201 33 
Male 
Roommates 106 172 36 
Female 
Roommates 128 261 21 
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Table 5-4: Means, Standard Deviations, and Cell Counts for the Value of 
Household Member Type's Output 
(Category C: Child Care (in $'s)) 
Household Standard Cell 
Member Type Mean Deviation Count 
All People $3,938 $4,739 42 
Husbands 1,552 1,729 11 
Wives 5,382 5,063 28 
Single 
Male Heads - - 0 
Single 
Female Heads 2,190 948 3 
Male 
Roommates - - 0 
Female 
Roommates - - 0 
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Table 5-5: Means, Standard Deviations, and Cell Counts for the Value of 
Household Member Type's Output 
(Category D: Meal Preparation (in $'s)) 
Household Standard Cell 
Member Type Mean Deviation Count 
All People $4,3781 $3,600 325 
Husbands 2,803 2,621 34 
Wives 6,539 4,221 138 
Single 
Male Heads 2,467 968 35 
Single 
Female Heads 3,955 2,454 40 
Male 
Roommates 2,175 962 46 
Female 
Roommates 2,522 935 32 
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Table 5-6: Means, Standard Deviations, and Cell Counts for the Value of 
Household Member Type's Output 
(Category E: Clothing Care (in $'s)) 
Household 
Member Type Mean 
Standard 
Deviation 
Cell 
Count 
All People 
Husbands 
Wives 
$1,306 
389 
1,623 
$1,406 
321 
1,244 
245 
14 
138 
Single 
Male Heads 545 369 24 
Single 
Female Heads 1,454 2,287 29 
Male 
Roommates 545 246 23 
Female 
Roommates 1,337 2,013 17 
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Table 5-7: Means, Standard Deviations, and Cell Counts for the Value of 
Household Member Type's Output 
(Category F: Repairs & Maintenance (in $'s)) 
Household 
Member Type Mean 
Standard 
Deviation 
Cell 
Count 
All People 
Husbands 
Wives 
$535 
432 
478 
$1,256 
549 
936 
210 
111 
39 
Single 
Male Heads 1,053 2,780 17 
Single 
Female Heads 178 174 10 
Male 
Roommates 644 2,145 22 
Female 
Roommates 1,081 1,789 11 
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Table 5-8: Means, Standard Deviations, and Cell Counts for the Value of 
Household Member Type's Output 
(Category G: Harvest from Nature (in $'s)) 
Household 
Member Type Mean 
Standard 
Deviation 
Cell 
Count 
All People 
Husbands 
Wives 
$185 
232 
122 
$364 
450 
224 
213 
91 
56 
Single 
Male Heads 135 180 22 
Single 
Female Heads 83 72 1 2  
Male 
Roommates 275 468 26 
Female 
Roommates 78 94 
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Table 5-9: Means, Standard Deviations, and Cell Counts for the Value of 
Household Member Type's Output 
(Category H: Home Furnishings (in $'s)) 
Household Standard Cell 
Member Type Mean Deviation Count 
All People $1,421 $12,740 158 
Husbands 4,607 26,303 37 
Wives 430 511 65 
Single 
Male Heads 300 263 11 
Single 
Female Heads 533 1,085 24 
Male 
Roommates 268 260 7 
Female 
Roommates 583 1,755 14 
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Table 5-10: Means, Standard Deviations, and Cell Counts for the Value of 
Household Member Type's Output 
(Category I: Home Repairs & Improvements (in $'s)) 
Household 
Member Type Mean 
Standard 
Deviation 
Cell 
Count 
All People 
Husbands 
Wives 
$1,124 
1,788 
663 
$2,396 
3,443 
1,048 
265 
111 
84 
Single 
Male Heads 720 739 19 
Single 
Female Heads 700 658 23 
Male 
Roommates 630 963 17 
Female 
Roommates 293 216 11 
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Table 5-11: Means, Standard Deviations, and Cell Counts of Household 
Member Type's Labor 
(All HP Activities Combined (in Hours)) 
Household Standard Cell 
Member Type Mean Deviation Count 
All People 896 963 443 
Husbands 339 373 142 
Wives 1,779 931 142 
Single 
Male Heads 785 458 36 
Single 
Female Heads 1,207 580 40 
Male 
Roommates 492 241 50 
Female 
Roommates 747 862 33 
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Table 5-12: Means, Standard Deviations, and Cell Counts Household 
Member Type's Labor 
(Category A: Inside Cleaning (in Hours)) 
Household 
Member Type Mean 
Standard 
Deviation 
Cell 
Count 
All People 
Husbands 
Wives 
295 
81 
535 
358 
112 
466 
396 
101 
139 
Single 
Male Heads 199 145 36 
Single 
Female Heads 319 203 40 
Male 
Roommates 102 137 49 
Female 
Roommates 238 271 31 
68 
Table 5-13: Means, Standard Deviations, and Cell Counts of Household 
Member Type's Labor 
(Category B: Outside Cleaning (in Hours)) 
Household 
Member Type Mean 
Standard 
Deviation 
Cell 
Count 
All People 
Husbands 
Wives 
32 
50 
24 
42 
47 
40 
396 
135 
101 
Single 
Male Heads 15 19 26 
Single 
Female Heads 34 40 33 
Male 
Roommates 18 36 
Female 
Roommates 14 21 
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Table 5-14: Means, Standard Deviations, and Cell Counts of Household 
Member Type's Labor 
(Category C: Child Care (in Hours)) 
Household Standard Cell 
Member Type Mean Deviation Count 
All People 294 425 352 
Husbands 93 95 11 
Wives 387 493 28 
Single 
Male Heads - - 0 
Single 
Female Heads 162 35 3 
Male 
Roommates - - 0 
Female 
Roommates 0 
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Table 5-15: Means, Standard Deviations, and Cell Counts of Household 
Member Type's Labor 
(Category D: Meal Preparation (in Hours)) 
Household 
Member Type Mean 
Standard 
Deviation 
Cell 
Count 
All People 
Husbands 
Wives 
584 
372 
834 
450 
408 
467 
325 
34 
138 
Single 
Male Heads 424 295 35 
Single 
Female Heads 636 417 40 
Male 
Roommates 266 145 46 
Female 
Roommates 292 178 32 
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Table 5-16: Means, Standard Deviations, and Cell Counts of Household 
Member Type's Labor 
(Category E: Clothing Care (in Hours)) 
Household 
Member Type Mean 
All People 200 
Husbands 82 
Wives 261 
Single 
Male Heads 118 
Single 
Female Heads 164 
Male 
Roommates 79 
Female 
Roommates 149 
Standard 
Deviation 
Cell 
Count 
216 
68 
250 
245 
14 
138 
144 24 
129 29 
44 23 
180 17 
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Table 5-17: Means, Standard Deviations, and Cell Counts of Household 
Member Type's Labor 
(Category F: Repairs & Maintenance (in Hours)) 
Household 
Member Type Mean 
Standard 
Deviation 
Cell 
Count 
All People 
Husbands 
Wives 
21  
20 
18 
35 
27 
20 
210 
1 1 1  
39 
Single 
Male Heads 26 59 17 
Single 
Female Heads 10 
Male 
Roommates 29 64 22 
Female 
Roommates 23 43 1 1  
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Table 5-18: Means, Standard Deviations, and Cell Counts of Household 
Member Type's Labor 
(Category G: Harvest from Nature (in Hours)) 
Household 
Member Type Mean 
All People 88 
Husbands 120 
Wives 56 
Single 
Male Heads 80 
Single 
Female Heads 38 
Male 
Roommates 85 
Female 
Roommates 63 
Standard 
Deviation 
Cell 
Count 
174 
225 
82 
213 
91 
56 
85 22 
37 12 
202 26 
116 
74 
Table 5-19: Means, Standard Deviations, and Cell Counts of Household 
Member Type's Labor 
(Category H: Home Furnishings (in Hours)) 
Household 
Member Type Mean 
Standard 
Deviation 
Cell 
Count 
All People 
Husbands 
Wives 
61  
19 
77 
167 
33 
122 
158 
37 
65 
Single 
Male Heads 22 20 1 1  
Single 
Female Heads 42 65 24 
Male 
Roommates 39 45 
Female 
Roommates 173 479 14 
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Table 5-20: Means, Standard Deviations, and Cell Counts of Household 
Member Type's Labor 
(Category I: Home Repairs & Improvements (in Hours)) 
Household Standard Cell 
Member Type Mean Deviation Count 
All People 23 56 265 
Husbands 38 78 111 
Wives 12 21 84 
Single 
Male Heads 26 64 19 
Single 
Female Heads 7 7 23 
Male 
Roommates 7 9 17 
Female 
Roommates 2 2 1 1  
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Table 5-21: Means, Standard Deviations, and Cell Counts of the Value of 
Household Member Type's Capital 
(All HP Activities Combined (in $'s)) 
Household 
Member Type Mean 
Standard 
Deviation 
Cell 
Count 
All People 
Husbands 
Wives 
$3,085 
3,665 
3,665 
$1,451 
1.267 
1.268 
443 
142 
142 
Single 
Male Heads 2,417 1,672 36 
Single 
Female Heads 1,904 907 40 
Male 
Roommates 2,067 826 50 
Female 
Roommates 1,794 1,120 33 
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Table 5-22: Means, Standard Deviations, and Cell Counts of the Value of 
Household Member Type's Capital 
(Category A: Inside Cleaning (in $'s)) 
Household 
Member Type Mean 
Standard 
Deviation 
Cell 
Count 
All People 
Husbands 
Wives 
$100 
108 
110 
$60 
63 
63 
396 
101 
139 
Single 
Male Heads 84 42 36 
Single 
Female Heads 99 58 40 
Male 
Roommates 78 53 49 
Female 
Roommates 73 56 31 
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Table 5-23: Means, Standard Deviations, and Cell Counts of the Value of 
Household Member Type's Capital 
(Category B: Outside Cleaning (in $'s)) 
Household 
Member Type Mean 
Standard 
Deviation 
Cell 
Count 
All People 
Husbands 
Wives 
$292 
371 
353 
$314 
345 
321 
352 
135 
101 
Single 
Male Heads 290 362 26 
Single 
Female Heads 153 94 33 
Male 
Roommates 90 93 36 
Female 
Roommates 62 80 21  
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Table 5-24: Means, Standard Deviations, and Cell Counts of the Value of 
Household Member Type's Capital 
(Category C: Child Care (in $'s)) 
Household Standard Cell 
Member Type Mean Deviation Count 
All People $6 $1 42 
Husbands 6 1 11 
Wives 6 1 28 
Single 
Male Heads - - 0 
Single 
Female Heads 6 0 3 
Male 
Roommates - - 0 
Female 
Roommates - - 0 
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Table 5-25: Means, Standard Deviations, and Cell Counts of the Value of 
Household Member Type's Capital 
(Category D: Meal Preparation (in $'s)) 
Household Standard Cell 
Member Type Mean Deviation Count 
All People $1,263 $464 325 
Husbands 1,304 369 34 
Wives 1,447 437 138 
Single 
Male Heads 1,050 520 35 
Single 
Female Heads 1,027 369 40 
Male 
Roommates 1,182 334 46 
Female 
Roommates 1,073 556 32 
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Table 5-26: Means, Standard Deviations, and Cell Counts of the Value of 
Household Member Type's Capital 
(Category E: Clothing Care (in $'s)) 
Household 
Member Type Mean 
Standard 
Deviation 
Cell 
Count 
All People 
Husbands 
Wives 
$419 
491 
440 
$224 
266 
213 
245 
14 
138 
Single 
Male Heads 392 214 24 
Single 
Female Heads 416 231 29 
Male 
Roommates 323 196 23 
Female 
Roommates 362 284 17 
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Table 5-27: Means, Standard Deviations, and Cell Counts of the Value of 
Household Member Type's Capital 
(Category F: Repairs 8t Maintenance (in $'s)) 
Household 
Member Type Mean 
Standard 
Deviation 
Cell 
Count 
All People 
Husbands 
Wives 
$229 
261 
283 
$196 
196 
210 
210 
111  
39 
Single 
Male Heads 181 190 17 
Single 
Female Heads 70 41 10 
Male 
Roommates 162 171 22 
Female 
Roommates 71 39 11 
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Table 5-28: Means, Standard Deviations, and Cell Counts of the Value of 
Household Member Type's Capital 
( for Category G: Harvest from Nature (in S's)) 
Household 
Member Type Mean 
Standard 
Deviation 
Cell 
Count 
All People 
Husbands 
Wives 
$745 
849 
859 
$693 
699 
723 
213 
91 
56 
Single 
Male Heads 717 739 22 
Single 
Female Heads 216 418 12 
Male 
Roommates 275 468 26 
Female 
Roommates 588 697 
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Table 5-29: Means, Standard Deviations, and Cell Counts of the Value of 
Household Member Type's Capital 
(Category H: Home Furnishings (in $'s)) 
Household Standard Cell 
Member Type Mean Deviation Count 
All People $539 $420 158 
Husbands 724 456 37 
Wives 650 418 65 
Single 
Male Heads 393 434 11 
Single 
Female Heads 273 116 24 
Male 
Roommates 310 331 7 
Female 
Roommates 218 172 14 
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Table 5-30: Means, Standard Deviations, and Cell Counts of the Value of 
Household Member Type's Capital 
(Category I: Home Repairs & Improvements (in $'s)) 
Household 
Member Type Mean 
Standard 
Deviation 
Cell 
Count 
All People 
Husbands 
Wives 
$595 
719 
697 
$521 
533 
513 
265 
1 1 1  
84 
Single 
Male Heads 510 547 19 
Single 
Female Heads 1 1 1  75 23 
Male 
Roommates 334 271 17 
Female 
Roommates 141 153 11 
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5.3. Tests to Determine the Validity of the Sample Sets Used for 
Analysis 
5.3.1. Introduction 
Table 5-1 shows the value of output for all household member types and HP 
activities combined. When estimating production functions, several problems arise 
when aggregating household members types and household outputs together. 
First, if different household member types have different skill levels, productive 
capabilities, etc., then problems of heteroskedasticity and simultaneous-equation 
estimation as discussed in Section 3.5 of Chapter 3 are likely. These problems 
may also occur within a particular household member group. For example, 
husbands with differences in age, education, income, etc. may have different 
production behavior. We want to minimize these problems by grouping household 
members with similar production behavior. Second, not all HP activities are 
produced using the same types of labor skills and/or capital. Therefore, we want 
to aggregate only those activities which require essentially the same types of labor 
skills and capital to produce them. Section 4.4 of Chapter 4 discusses the 
aggregation procedure and describes the categories of output we use for analysis. 
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5.3.2. Test to Determine Differences in Capital among Different HP Activities 
To consider further whether or not we aggregated HP activities appropriately 
with respect to the types of capital used, we use an Analysis of Variance (ANOVA) 
test.42 The ANOVA tests the hypothesis that the mean values of capital vary more 
among the categories of output than within each category of output. A F-Ratio of 
246.00 results when we apply the ANOVA test to our data set. The mean values of 
capital statistically vary more among the categories of output than within the 
categories of output. Assuming the value of capital is associated with the types of 
capital used, the ANOVA results indicate that our output categorization described 
in Table 4-1 on page 50 was appropriate. 
5.3.3. Test to Determine Differences in Production Behavior among Household 
Member Types 
We hypothesize that the different household member types described in 
Table 4-2 on page 51 have different production behavior and thus should not be 
aggregated together. A quasi analysis of variance following the technique of 
Graybill43 provides a test for our hypothesis. Graybill's technique tests whether or 
not the estimated regression equations (these are reported in Tables 5-61 through 
Tables 5-69) significantly vary more among household member types than within 
each household member type.44 Table 5-31 reports the results. In seven output 
42 
See Koutsoyiannis (1985), pp. 140-151 for ANOVA discussion. 
43See Graybill (1976), pp. 284-294. 
44 lt will be later shown that the estimated equations in Tables 5~61 through 5-69 are most 
appropriate in explaining household production behavior. 
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categories for which there were sufficient data to test, the production functions 
differ significantly more among the household types than within each household 
member type.45 Therefore, our analysis involves each household member type 
separately. 
5.3.4. Test to Determine Differences in Production Behavior within Household 
Member Types 
In addition to the tests conducted above, we also want to see if differences 
in HP behavior as measured by the estimated parameters of production function 
equations (listed in Tables 5-61 and 5-69) exist within household member types 
having different socioeconomic characteristics. A F-Ratio test provided by Chow46 
allows us to test for any differences within household member types having 
different socioeconomic characteristics. This analysis is restricted to husbands 
and wives only because of the lack of sufficient sample sizes for other member 
types. We hypothesize that five socioeconomic variables may effect the estimated 
parameters of production function equations for husbands and wives: level of 
education, income, age, work in the market, and the number of children living in 
the household. Each socioeconomic variable is divided into the following two 
groups, both of which contain a roughly equal number of observations. 
45 
The F-Ratio used in this analysis shows that more variation exist among the all the household 
member types than within the household member types. However, this test does not provide 
conclusive evidence that among the household member types, any two household member types do 
not have similar production behavior. 
46See Chow (1960), pp. 591-605 
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Table 5-31: F-Ratio Results to Determine Different Estimated Production 
Function Equations among Household Member Types 
Category of 
Output SSEj SSE1 SSE2 SSE3 SSE^ SSEg SSEg F-Ratio 
Inside 
Cleaning 202.16 69.43 40.30 12.83 4.28 17.03 4.75 27.23*** 
Outside 
Cleaning 470.24 95.99 146.39 18.79 39.66 37.82 12.14 22.75*** 
Meals 112.59 11.38 37.30 13.39 12.71 7.65 4.30 18.31*** 
Clothing 
Care 87.36 4.13 45.08 5.53 12.93 3.09 3.83 10.65*** 
Repairs & 
Mainten. 168.70 95.20 25.74 7.27 2.38 10.26 12.82 3.52** 
Home 
Furnish 302.46 69.66 97.28 5.54 35.71 9.63 16.17 8 19 * 
Repairs & 
Improve. 163.84 67.11 57.38 6.21 7.49 5.50 2.69 5.89*** 
indicates significance at the 5% level. 
indicates significance at the 1% level. 
SSEt equals the sum of the squared residuals for all household types 
SSE1 equals the sum of the squared residuals for husbands 
SSE2 equals the sum of the squared residuals for wives 
SSE3 equals the sum of the squared residuals for male single heads 
SSE4 equals the sum of the squared residuals for female single heads 
SSE5 equals the sum of the squared residuals for male roommates 
SSEG equals the sum of the squared residuals for female roommates 
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or greater than a 
high school degree 
or income greater than $15,000 
per year 
or income greater than $25,000 
per year 
or older than 47 years. 
or more than 30 hours 
of work per week 
or more than 20 hours 
of work per week 
or at least one child living 
at home 
Tables 5-32 and 5-33 list the results of the Chow test as applied to husbands and 
wives, respectively. Table 5-32 indicates the previously mentioned socioeconomic 
variables do not significantly affect on the production behavior of husbands, since 
no F-Ratios are significant at the 95 percent confidence level or above. Thus, we 
aggregate all husbands together for analysis regardless of their socioeconomic 
status. 
Table 5-33 suggests that the socioeconomic status of wives has some effect 
on their production behavior. At least one socioeconomic variable is significantly 
associated with production behavior in five of the seven categories tested. Age is 
significant for three categories, education and market employment are significant 
for two, and the number of children is significant for one. However, closer 
examination of the effects of these socioeconomic variables reveals a less 
consistent pattern than the number of significant t-values Table 5-33 suggests. 
high school degree 
or less 
income of $15,000 per year 
or less for husbands 
income of $25,000 per year 
or less for wives 
47 years of age or less 
30 hours of work per week 
or less for wives 
20 hours of work per week 
or less for husbands 
no children living at home 
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Table 5-32: Chow-test Results for Differences in Production Behavior 
between Husbands with Different Socioeconomic Characteristics 
Category of Socioeconomic 
Output Variable SSET SSE1 SSE-, F-Ratio 
Inside Education 69.43 40.85 27.23 .6279 
Cleaning Income 69.43 32.52 35.19 .8044 
Age 69.43 31.05 36.23 1.0120 
Work 69.43 14.32 54.07 .4816 
Children 69.43 48.23 15.91 2.6068 
Outside Education 95.99 51.04 40.79 1.9479 
Cleaning Income 95.99 35.29 58.95 .7985 
Age 95.99 50.13 43.95 .8730 
Work 95.99 29.72 65.44 .3751 
Children 95.99 73.02 21.89 .4893 
Child Care N<20 
Meal Preparation N<20 
Clothing care N<20 
Repairs & Education 95.20 43.58 48.76 1.0840 
Maintenance Income 95.20 38.27 53.57 1.2805 
Age 95.20 54.35 37.65 1.2174 
Work 95.20 20.90 71.50 1.0606 
Children 95.20 63.87 29.36 .7433 
Harvest Education 85.68 47.13 38.47 .0265 
from Nature Income 85.68 35.65 49.18 .2839 
Age 85.68 48.33 36.17 .3424 
Work 85.68 23.60 58.71 1.1600 
Children 85.68 48.08 33.03 1.7053 
Home and Hobby Production 
Home Education 67.11 
Repairs & Income 67.11 
Maintenance Age 67.11 
Work 67.11 
Children 67.11 
N<20 
23.35 42.17 .8494 
26.14 37.66 1.8158 
33.62 31.62 .9076 
17.84 49.00 .1414 
43.71 19.44 1.5050 
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Table 5-33: Chow-test Results for Differences in Production Behavior 
between Wives with Different Socioeconomic Characteristics 
Output Type Variable SSE, SSE SSE, F-Ratio 
Inside 
Cleaning 
Education 
Income 
Age 
Work 
Children 
40.30 
40.30 
40.30 
40.30 
40.30 
22.69 
10.65 
26.45 
15.41 
29.16 
16.37 
28.69 
13.12 
23.05 
11 .11  
1.4073 
1.0819 
.8178 
2.1209 
.0330 
Outside 
Cleaning 
Education 
Income 
Age 
Work 
Children 
146.39 
146.39 
146.39 
146.39 
146.39 
85.90 
64.03 
83.48 
80.07 
105.73 
56.51 
79.34 
48.88 
60.17 
38.76 
.8850 
.7068 
3.3567 
1.3887 
.4142 
Meal Prep Education 37.30 
Income 37.30 
Age 37.30 
Work 37.30 
Children 37.30 
Clothing Education 45.08 
Care Income 45.08 
Age 45.08 
Work 45.08 
Children 45.08 
17.76 18.31 1.5004 
14.60 21.95 .9029 
24.17 8.72 5.9000*** 
17.78 19.22 .3568 
23.59 6.98 9.6722*** 
22.04 19.72 7.4080*** 
16.83 26.27 2.0213 
22.55 21.74 .7847 
23.33 21.03 2.2330 
33.82 9.72 1.0577 
indicates significance at the 5% level 
indicates significance at the 1% level 
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Output Type Variable 
Table 5-33 Continued 
SSE, SSE SSE, F-Ratio 
Harvest Education 124.17 
from Nature Income 124.17 
Age 124.17 
Work 124.17 
Children 124.17 
52.84 
19.48 
84.34 
44.35 
53.26 
66.57 
102.43 
37.13 
61.46 
63.50 
.6644 
.3090 
.3705 
2.8920* 
1.0577 
Home 
Furnishings 
Education 
Income 
Age 
Work 
Children 
97.28 
97.28 
97.28 
97.28 
97.28 
41.79 
32.39 
64.42 
53.16 
64.72 
53.46 
61.30 
28.93 
42.67 
31.82 
.6767 
.7536 
.8280 
.2976 
.4635 
Home 
Repairs & 
Maintenance 
Education 
Income 
Age 
Work 
Children 
57.38 
57.38 
57.38 
57.38 
57.38 
23.39 
35.82 
21.31 
22.33 
38.00 
26.13 
19.24 
29.81 
26.95 
13.51 
4.1268 
1.0955 
3.1839** 
4.2735*** 
2.5742 
indicates significance at the 5% level 
indicates significance at the 1% level 
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Labor is a regularly significant variable in the estimated production functions (see 
Tables 5-61 through 5-69). Output's responsiveness to changes in labor hours is 
greater for older than for younger wives when producing outside cleaning. 
Conversely, the responsiveness of output to changes in labor hours is greater for 
younger than older wives for meal preparation and house repairs. Wives with 
more than a high school degree have greater output responsiveness to changes in 
labor hours when engaging in clothing care than wives with a high school degree 
or less. The opposite is true for home repairs. Working wives have greater output 
responsiveness to changes in labor hours than non-working wives in the harvest 
from nature category; visa versa for home repairs. 
The previous inconsistencies suggest that the effects of socioeconomic 
variables on wives' production behavior is random. If the socioeconomic variables 
influence wives' production behavior, that influence has no discernible pattern. 
Thus, we aggregated all wives together for analysis. 
5.4. Results of the Production Function Equations Tested 
5.4.1. Introduction 
The previous section provided statistical evidence that the sample sets we 
use for analysis are valid. Using the sample sets, we directly test the production 
function models discussed in Chapter 3. This section contains the statistical 
estimates of the production function equations discussed. The empirical and 
theoretical analysis that follow in Section 5.6 are based upon the statistical 
estimates contained in this section. 
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5.4.2. Results of the CES Production Function Equation 
Tables 5-34 through 5-42 report the regression results for the partial linear 
equation of the CES production function for each category of output for each 
household member type. As explained in Chapter 3, further non-linear estimation 
is required only if the estimated parameter, a4, is significantly different from 
zero.47 The categories consisting of outside cleaning, clothing care, home 
furnishings, and house repairs all indicate that the CES production function 
approaches the Cobb-Douglas form for all household member types. Only eight 
out of 38 estimated regression equations indicate further CES estimation is 
required. These include: wives, single male heads, and female roommates for 
inside cleaning (Table 5-34), wives for child care (Table 5-36), single male and 
female heads for meal preparation (Table 5-37), male roommates for repairs and 
maintenance (Table 5-39), and single male heads for harvest from nature (Table 
5-40). 
Upon further estimation, only one estimated equation is significant: the 
equation for single male heads cleaning inside of the house. However, because 
most of our analysis includes only married couple households and the previous 
results indicate the CES approaches the Cobb-Douglas function for most cases, 
the CES results obtained for this one case will not be analyzed. 
47We conduct further non-linear estimation only if 0l4  is statistically different from zero at the 95 
percent confidence level or above. 
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Table 5-34: Regression Results for the Partially Linear CES Equation of the 
Form: InY = a1 + a2lnL + a3lnK + a4(lnK - InL)2 
(Y = Category A: Inside Cleaning) 
Household 
Member Variable 
Estimated 
Parameter 
Standard 
Error t-value R2adj. 
Husbands Constant 
InL 
InK 
(InK - InL)2 
2.1523 
.9154* 
-.0807 
-.0192 
.9208 
.0883 
.2044 
.0263 
2.338 
10.368 
-.395 
-.730 
.7785" 
Wives Constant 
InL 
InK 
(InK - InL)2 
4.4577" 
.6518' 
- .1022 
-.0831' 
.5347 
.0919 
1393 
.0364 
8.338 
7.091 
-.734 
-2.284 
.4081 
Single 
Male 
Heads 
Constant 
InL 
InK 
(InK - InL)2 
5.5422 
.6390' 
-.3545" 
-  1812" 
.6726 
1002 
.1410 
.0476 
8.239 
6.375 
-2.517 
-3.803 
.5981 
Single 
Female 
Heads 
Constant 
InL 
InK 
(InK - InL)2 
4.1330" 
.5897* 
.0137 
-.0537 
.5417 
.2011 
.2498 
.0775 
7.630 
2.933 
.055 
-.693 
.5143 
Male 
Roommates 
Constant 
InL 
InK 
(InK - InL)2 
3.7484 
.8815 * 
-.3496" 
-.1818* 
.5904 
.1565 
.1762 
.0943 
6.349 
5.634 
-1.984 
-1.927 
.4456 
Female 
Roommates 
Constant 
InL 
InK 
(InK - InL)2 
3.4038 
-.0038 
.7721* 
.2202* 
.4165 
.2173 
.2448 
.0934 
8.172 
-.017 
3.154 
2.358 
.7029 
indicates significance at the 10% level 
indicates significance at the 5% level 
indicates significance at the 1% level 
97 
Table 5-35: Regression Results for the Partially Linear CES Equation of the 
Form: InY = a. + aJnL + ouInK + a.(lnK - InL)2 
Household 
Member 
(Y = Category B: Outside Cleaning) 
Variable 
Estimated 
Parameter 
Standard 
Error t-value R2adj. 
Husbands Constant 
InL 
InK 
(InK - InL)2 
1.5292 
.8357' 
.2617* 
.0013 
.5642 
.1459 
.1472 
.0224 
2.710 
5.728 
1.777 
.060 
.6485" 
Wives Constant 
InL 
InK 
(InK - InL)2 
1.7880 
.5864** 
.3559 
-.0497 
.9512 
.2915 
.3006 
.0414 
1.880 
2.012 
1.184 
-1.201 
.5913 
Single 
Male 
Heads 
Constant 
InL 
InK 
(InK - InL)2 
2.3762 
.7783 
.1965 
-.0141 
.9973 
.5129 
.5283 
.0760 
2.383 
1.518 
.372 
-.185 
.7293 
Single 
Female 
Heads 
Constant 
InL 
InK 
(InK—InL)2 
1.4580 
1.1237* 
.0899 
.0058 
.8939 
.3045 
.2442 
.0588 
1.631 
3.690 
.368 
.098 
.6619 
Male Constant 1.6202" .6049 
Roommates InL -.3815 4166 
InK 1.0571* 4014 
(InK - InL)2 -.1467** .0667 
2.678 
-.916 
2.634 
-2.200 
.4479 
Female Constant 
Roommates InL 
InK 
(InK - InL)2 
2.9668" 
-.9904 
2.0443* 
1745 
.6885 
.5877 
.5212 
.1161 
4.309 
-1.685 
3.923 
1.502 
.8110 
indicates significance at the 10% level 
" indicates significance at the 5% level 
indicates significance at the 1% level 
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Table 5-36: Regression Results for the Partially Linear CES Equation of the 
Form: InY = a1 + a2lnL + a3lnK + a4(lnK - InL)2 
(Y = Category C: Child Care) 
Household Estimated Standard 
Member Variable Parameter Error t-value R2adj. 
Husbands N<20 
Wives Constant 3.8417*** 
InL .8852*** 
InK -.1889 
(InK - InL)2 -.0164 
1.1905 3.227 .7144*** 
.2256 3.923 
.6555 -.288 
.0386 -.423 
Single 
Male 
Heads 
Single 
Female 
Head 
Male 
Roommates 
Female 
Roommates 
N<20 
N<20 
N<20 
N<20 
indicates significance at the 10% level 
indicates significance at the 5% level 
indicates significance at the 1% level 
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Table 5-37: Regression Results for the Partially Linear CES Equation of the 
Form: InY = a1 + a2lnL + a3lnK + a4(lnK - InL)2 
(Y = Category D: Meal Preparation) 
Household 
Member Variable 
Estimated 
Parameter 
Standard 
Error t-value R2adj. 
Husbands Constant 
InL 
InK 
(InK - InL)2 
-1.8826 
.6705"' 
.8231" 
-.0204 
2.6903 
.1492 
.4026 
.0162 
-.700 
4.494 
2.044 
-1.257 
.8890 
Wives Constant 
InL 
InK 
(InK - InL)2 
3.0647 
.6065** 
.2152 
-.0033 
1.1345 
1466 
.1764 
.0717 
2.701 
4.136 
1.220 
-.046 
.3768" 
Single 
Male 
Heads 
Constant 
InL 
InK 
(InK - InL)2 
4.9239 
-.0175 
.4651 
-.1269* 
1.8428 
.2016 
.2082 
.0331 
2.672 
-.087 
2.234 
-3.835 
.5413 
Single 
Female 
Heads 
Constant 
InL 
InK 
(InK - InL)2 
5.3338 
.5525* 
-.1110 
.0765* 
1.95562 
.1876 
.2714 
.0324 
2.727 
2.945 
-.409 
2.359 
.1325 
Male Constant 
Roommates InL 
InK 
(InK - InL)2 
3.4867 
.1003 
.5549 
-.1204 
1.6472 
.3504 
.3780 
.0890 
2.117 
.286 
1.468 
-1.352 
.4001 
Female 
Roommates 
Constant 
InL 
InK 
(InK - InL)5 
8.3845 
-.2830 
.2053 
-.2077 
1.0419 
.3590 
.3415 
.1247 
8.047 
-.788 
.601 
-1.665 
.1976*' 
indicates significance at the 10% level 
*" indicates significance at the 5% level 
indicates significance at the 1% level 
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Table 5-38: Regression Results for the Partially Linear CES Equation of the 
Form: InY = a1 + a2lnL + a3lnK + a4(lnK - InL)2 
(Y = Category E: Clothing Care) 
Household Estimated Standard 
Member Variable Parameter Error t-value R2adj. 
Husbands N<20 
Wives Constant 3.8456 * 
InL .5839*** 
InK .0461 
(InK - InL)2 1.0198 
Single Constant 3.0237 *" 
Male InL .5069" 
Heads InK .1484 
(InK - InL)2 .0134 
Single Constant 2.3315 
Female InL .9906*** 
Heads InK -.0744 
(InK - InL)2 .0248 
Male Constant 2.5183**" 
Roommates InL 1.0211*** 
InK -.1669 
(InK - InL)2 ,114r 
Female Constant 3.7052**" 
Roommates InL .4945 
InK .1556 
(InK - InL)2 -.0053 
4570 8.415 .5917*** 
.0881 6.629 
.0992 464 
.0255 -.775 
.6388 4.734 .7747* * 
.2442 2.076 
.2519 .589 
.0725 .185 
2.0267 1.150 .5854*** 
.2508 3.949 
.3698 -.201 
.0475 .522 
.4961 5.076 .7056*** 
.2081 4.907 
.1383 -1.207 
.0630 1.812 
.6100 6.074 .6167*** 
.4019 1.231 
.3428 454 
.1586 -.033 
indicates significance at the 10% level 
indicates significance at the 5% level 
* indicates significance at the 1% level 
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Table 5-39: Regression Results for the Partially Linear CES Equation of the 
Form: InY = a1 + a2lnL + a3lnK + a4(lnK - InL)2 
(Y = Category F: Repairs & Maintenance) 
Household 
Member Variable 
Estimated 
Parameter 
Standard 
Error t-value R2adj. 
Husbands Constant 
InL 
InK 
(InK - InL)2 
3.7759 " 
.8650*** 
-.1165 
.0199 
.6772 
.2055 
.2228 
.0282 
5.576 
4.210 
-.523 
.706 
.5314" 
Wives Constant 
InL 
InK 
(InK - InL)2 
4.3571*** 
.6151 
-.0743 
.0127 
1.1897 
.3683 
4073 
.0479 
3.662 
1.670 
- .182 
.265 
.4842 
Single 
Male 
Heads 
IM<20 
Single 
Female 
Heads 
N<20 
Male 
Roommates 
Constant 
InL 
InK 
(InK - InL)2 
6.6325 
1.3195* 
-1.1182** 
.1061** 
1.1178 
.2738 
.3909 
.0471 
5.934 
4.819 
-2.860 
2.251 
.7621 
Female 
Roommates N<20 
indicates significance at the 10% level 
"* indicates significance at the 5% level 
"** indicates significance at the 1% level 
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Table 5-40: Regression Results for the Partially Linear CES Equation of the 
Form: InY = a1 + a2lnL + a3lnK + a4(lnK - InL)2 
(Y = Category G: Harvest from Nature) 
Household 
Member Variable 
Estimated 
Parameter 
Standard 
Error t-value R2adj. 
Husbands Constant 
InL 
InK 
(InK - InL)2 
1.5016 
.6631" 
.0810 
-.0099 
.6244 
.2544 
.2563 
.0539 
2.405 
2.607 
.316 
-.184 
4872 
Wives Constant 
InL 
InK 
(InK - InL)2 
1.6000 
.8015" 
-.1332 
.0337 
1.2765 
.4456 
.4439 
.0687 
1.253 
1.798 
-.300 
.491 
.1597 
Single 
Male 
Heads 
Constant 
InL 
InK 
(InK - InL)2 
1.1750 
-.8523 
1.3995* 
-.3599* 
1.1702 
.6304 
1.1702 
.1313 
1.004 
-1.352 
2.366 
-2.740 
.4341 
Single 
Female 
Heads 
N<20 
Male Constant 
Roommates InL 
InK 
(InK - InL)2 
1.6005 
1.3988* 
-.4407 
.1013" 
1.0800 
.3185 
.3127 
.0532 
1.482 
4.392 
-1.409 
1.905 
.6686 
Female 
Roommates N<20 
* indicates significance at the 10% level 
** indicates significance at the 5% level 
indicates significance at the 1% level 
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Table 5-41: Regression Results for the Partially Linear CES Equation of the 
Form: InY = a1 + a2lnL + a3lnK + a4(lnK - InL)2 
(Y = Category H: Home Furnishings) 
Household 
Member Variable 
Estimated 
Parameter 
Standard 
Error t-value R2adj. 
Husbands Constant 
InL 
InK 
(InK - InL)2 
1.6960 
.3846 
.6669 
-.0897 
2.3342 
.6092 
.6302 
.0723 
.727 
.631 
1.058 
-1.240 
.5338 
Wives Constant 
InL 
InK 
(InK - InL)2 
2.3746 
.2370 
.4402 
-.0757 
1.7797 
.3519 
.4434 
.0540 
1.334 
.674 
.993 
-1.401 
4068 
Single 
Male 
Heads 
N<20 
Single 
Female 
Heads 
Constant 
InL 
InK 
(InK - InL)2 
-.8291 
.9698 
.5315 
.0052 
1.9865 
.7538 
.7839 
.1306 
-.417 
1.286 
.678 
.040 
.4681' 
Male 
Roommates N<20 
Female 
Roommates N <20 
indicates significance at the 10% level 
"" indicates significance at the 5% level 
*** indicates significance at the 1% level 
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Table 5-42: Regression Results for the Partially Linear CES Equation of the 
Form: In Y = a1 + a2lnL + a3lnK + a4(lnK - InL)2 
(Y = Category I: Home Repairs & Improvements) 
Household 
Member Variable 
Estimated 
Parameter 
Standard 
Error t-value R adj. 
Husbands Constant 
InL 
InK 
(InK - InL)2 
2.9994 
.3519* 
.5547* 
-.0443" 
.6680 
.1863 
.2074 
.0239 
4.491 
1.889 
2.675 
-1.856 
.6801' 
Wives Constant 
InL 
InK 
(InK - InL)2 
4.0029 
.5386* 
.1616 
-.0064 
1.0614 
.2727 
.3074 
.0259 
3.771 
1.975 
.526 
-.249 
4671' 
Single 
Male 
Heads 
N<20 
Single 
Female 
Heads 
Constant 
InL 
InK 
(InK - InL)2 
4.4100* 
.5638 
.3134 
-.0495 
.7064 
.3516 
.2502 
.0492 
6.243 
1.603 
1.253 
-1.007 
.5960 
Male 
Roommates N<20 
Female 
Roommates l\l <20 
indicates significance at the 10% level 
indicates significance at the 5% level 
indicates significance at the 1% level 
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5.4.3. Results of the Transcendental and Translog Production Function Equations 
Tables 5-43 through 5-51 contain the results of the regression analysis for 
the transcendental production function. The results of the transcendental equation 
indicate the Cobb-Douglas function is more appropriate for most household 
members. As stated in Chapter 4, if a' and B' are not significantly different from 
zero, then the the transcendental function approaches the Cobb-Douglas function 
in form. In only one instance, inside cleaning for male roommates, are both a' and 
B' significantly different from zero. In addition, only three other cases show a' or 
B' significant at the 95 percent confidence level or above. 
In the case of the translog production function equation, we see similar 
res u l ts. As Tables 5-52 through 5-60 indicate, there are no instances where y, 6, 
and £ are all significantly different from zero. In only ten cases do either y, S, or 
e show statistical significance. Those cases represent only nine percent of the 
total number of times y, S, and £ were estimated. These findings indicate that the 
translog function approaches the Cobb-Douglas function, strongly suggesting that 
the Cobb-Douglas function is more appropriate. 
It would be questionable whether or not we could use the estimated 
parameters of the transcendental or translog production functions for analysis. 
Note the size and significance of the adjusted R2's which appear throughout Tables 
5-43 through 5-60. In many cases, the adjusted R2's are relatively large and highly 
significant, but relatively few of the estimated parameters are significant. This 
type of situation implies a problem with multicollinearity. We would expect 
multicollinearity to occur given the relationship between the independent variables. 
For instance, the natural log of labor (InL) will likely be highly correlated with labor 
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(L) itself in both the transcendental and translog production function equations. As 
a result, it is questionable to use l i nea r  reg ress ion  techniques to estimate these 
two production functions. 
5.4.4. Results of the Cobb-Douglas Equation 
Tables 5-61 and 5-69 contain the regression results using the Cobb-Douglas 
production function equation. The adjusted R2's are highly significant for every 
estimated equation except one (single female heads for meal preparation), 
indicating the independent variables (labor and capital) in the equations explain 
most of the variation of the dependent variable (output). The estimated parameter, 
ot, is statistically significant at the 95 percent confidence level in very case except 
one (single female heads for meal preparation). This finding means that labor has 
a significant impact on the HP process for most household member types. 
However, the estimated parameter, B, is significant in only three cases: for female 
roommates engaged in inside cleaning and for husbands engaged in outside 
cleaning and home repairs and improvements. Variations in capital do not yield 
significant output variations in most cases. 
5.4.5. The Best Fitting Production Function Equation 
When compared to the CES, transcendental, and translog production 
functions, the Cobb-Douglas appears to have the best fit when applied to our 
sample sets. The consistent significance of the a and the high adjusted R2's 
demonstrate that Cobb-Douglas has significant explanatory power. Examination of 
the results of the Cobb-Douglas function by itself does not produce overwhelming 
evidence that the Cobb-Douglas is the best fitting model. For instance, the 
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Table 5-43: Regression Results for the Transcendental Production Function 
Equation of the Form: InY = a  +  alnL + BK + a'L + B'K 
(Y = Category A: Inside Cleaning) 
Household Estimated Standard 
Member Variable Parameter Error t-value R2adj. 
Husbands Constant .3300* 2.7746 1.921 .7800*** 
InL 
_ A A A 
1.0299 .0836 12.325 
InK -1.0002 .7200 -1.389 
L -.0011 .0012 -.852 
K .0060 .0049 1.222 
Wives Constant 3.7792 * 1.7383 2.174 .3855*** 
InL 
_ _ _ _ AAA 
.5530 .0897 6.162 
InK .1533 .4243 .362 
L -.0002 .0002 -1.030 
K -.0003 .0029 -.107 
Single Constant 1.9515** .8883 2.197 .6067*** 
Male InL 1.2300*** .1852 6.642 
Heads InK -.0712 .1989 -.358 
L 
_ .  -  AAA 
-.0049 .0012 -4.032 
K .0019 .0040 477 
Single Constant 4.4197*** 1.2664 3.490 .5019*** 
Female InL .4650" .2592 1.794 
Heads InK .0556 .1860 .299 
L .0000 .0009 -.043 
K .0014 .0020 .739 
Male Constant 2.2349** .8814 2.536 .5016*** 
Roommates InL 
.  A  —  A A A 
1.2315 .2551 4.828 
InK -.4031** .1561 -2.583 
L -.0042** .0018 -2.360 
K .0063** .0026 2.388 
Female Constant 5.1683*** .8544 6.049 .6816*** 
Roommates InL .0906 .2007 .451 
InK .2290" .1223 1.873 
L .0013** .0006 2.091 
K .0007 .0023 .324 
' indicates significance at the 10% level, ** indicates significance 
at the 5% level, *** indicates significance at the 1% level 
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Table 5-44: Regression Results for the Transcendental Production Function 
Equation of the Form: InY =  a  +  alnL + BK + a'L + B'K 
Household 
Member 
(Y = Category B: Outside Cleaning) 
Variable 
Estimated 
Parameter 
Standard 
Error t-value R2adj. 
Husbands Constant 
InL 
InK 
L 
K 
1085 
.9129' 
.5436* 
-.0032 
-.0007 
.9686 
.0916 
1954 
.0026 
.0004 
.112  
9.972 
2.782 
-1.222 
-1.604 
.6567 
Wives Constant 
InL 
InK 
L 
K 
2.0237 
1.0754* 
.0356 
-.0081" 
.0000 
1.5112 
.1137 
.3073 
.0044 
.0007 
1.339 
9.456 
.116 
-1.842 
-.050 
.5952 
Single 
Male 
Heads 
Constant 
InL 
InK 
L 
K 
2.2378 
.9428* 
.1824 
-.0093 
-.0004 
1.0337 
.2082 
.2550 
.0170 
.0008 
2.165 
4.528 
.716 
-.545 
-.513 
.7229 
Single 
Female 
Heads 
Constant 
InL 
InK 
L 
K 
.4507 
1.3013* 
4339 
-.0104 
-.0045 
1.1989 
.1980 
.3967 
.0072 
.0051 
.376 
6.574 
1.094 
-1.445 
-.894 
.6840 
Male 
Roommates InL 
InK 
L 
K 
Constant 3.3686 
.4013** 
-.1816 
.0056 
.0069 
.8617 
.1899 
.3423 
.0152 
.0054 
3.909 
2.113 
-.531 
.368 
1.277 
.3880 
Female 
Roommates 
Constant 2.3563 1.1172 2.109 
InL 1.3148 .2347 5.602 
InK -.1787 .4585 -.390 
L -.0026 .0240 -.110 
K .0008 .0072 .110 
indicates significance at the 10% level, indicates significance 
at the 5% level, *** indicates significance at the 1% level 
.7732 
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Table 5-45: Regression Results for the Transcendental Production Function 
Equation of the Form: InY = a  + alnL + BK + a'L + B'K 
(Y = Category C: Child Care) 
Household 
Member 
Husbands 
Wives 
Variable 
Estimated 
Parameter 
Standard 
Error 
INK 20 
t-value 
Constant 3.7349 * 1.5200 2.458 
InL .8516*** .1465 5.812 
InK -.1065 2.6387 -.040 
L -.0002 .0004 -.493 
K -.0011 .6313 -.002 
R2adj. 
.7029 
Single 
Male 
Heads 
l\l <20 
Single 
Female 
Heads 
IM < 20 
Male 
Roommates N<20 
Female 
Roommates INK 20 
indicates significance at the 10% level 
indicates significance at the 5% level 
indicates significance at the 1% level 
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Table 5-46: Regression Results for the Transcendental Production Function 
Equation of the Form: InY = a + alnL + 6K + a'L + B'K 
Household 
(Y = Category D: Meal Preparation) 
Estimated Standard 
Member Variable Parameter Error t-value 
Husbands Constant -20.7905 15.4334 -1.347 
InL .9021*** .0648 13.930 
InK 3.7470 2.5220 1.486 
L -.0005* .0003 -1.737 
K -.0024 .0020 -1.215 
R2adj. 
.8955 
Wives Constant 7.8435 
InL .7762*** 
InK -.6990 
L -.0002 
K .0006 
Single Constant -1.2571 
Male InL .9570 
Heads InK .6360 
L -.0015*** 
K -.0003 
5.1071 1.536 .3828*** 
.1688 4.597 
.8140 -.859 
.0002 -1.032 
.0006 1.127 
4.3325 -.290 .7061*** 
.1199 7.985 
.7048 .902 
.0005 -2.836 
.0006 -.465 
Single Constant 3.1663 7.1007 .446 .0415 
Female InL .0164 .1353 .121 
Heads InK .7686 1.1892 .646 
L .0005 .0003 1.391 
K -.0007 .0011 -.631 
Male Constant 6.5048 7.2006 .903 
Roommates InL 
_ _ _ _ _  A A x  
1.0195 .2688 3.793 
InK -.6779 1.2206 -.555 
L -.0021* .0012 -1.847 
K .0007 .0011 .698 
Female Constant 5.0486 3.3601 1.503 
Roommates InL .5553* .2980 1.864 
InK .0419 .5658 .074 
L -.0011 .0011 -.942 
K -.0003 .0005 -.636 
* indicates significance at the 10% level, ** indicates significance 
at the 5% level, "** indicates significance at the 1% level 
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Table 5-47: Regression Results for the Transcendental Production Function 
Equation of the Form: InY = a + alnL + BK + a'L + B'K 
(Y = Category E: Clothing Care) 
Household Estimated Standard 
Member Variable Parameter Error t-value R2adj. 
Husbands N<20 
Wives Constant 3.6116"** 
InL .6880*** 
InK .0040 
L -.0002 
K -.0000 
Single Constant 2.7725** 
Male InL .4453** 
Heads InK .2743 
L -.0000 
K -.0004 
Single Constant 9.1060 
Female InL .8986*** 
Heads InK -1.3393 
L .0002 
K .0028 
.6116 5.905 .5890*** 
.0770 8.932 
.1293 .031 
.0003 -.810 
.0004 -.097 
1.0881 2.548 .7640*** 
.2019 2.205 
.3542 .774 
.0013 -.003 
.0012 -.358 
5.7395 1.587 .5913*** 
.2451 3.666 
1.1185 -1.197 
.0019 .102 
.0022 1.274 
Male Constant 1.2786 .9256 1.381 .7005*** 
Roommates InL 1.2451""" .3554 3.504 
InK .1236 .1845 .669 
L -.0089" .0051 -1.759 
K -.0009 .0010 -.855 
Female 
Roommates N<20 
indicates significance at the 10% level 
** indicates significance at the 5% level 
"** indicates significance at the 1% level 
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Table 5-48: Regression Results for the Transcendental Production Function 
Equation of the Form: InY = a + alnL + BK + a'L + B'K 
(Y = Category F: Repairs & Maintenance) 
Household 
Member Variable 
Estimated 
Parameter 
Standard 
Error t-value R2adj. 
Husbands Constant 4.5370*** 1.2478 3.636 .5333** 
InL .8048*** .1033 7.787 
InK -.2261 .2829 -.799 
L -.0049 .0054 -.909 
K .0011 .0011 1.004 
Wives Constant 
InL 
InK 
L 
K 
3.5511 
.5710** 
.1741 
-.0058 
-.0006 
2.6775 
.1540 
.6014 
.0127 
.0020 
1.326 
3.707 
.289 
-.453 
-.283 
.4721 
Single 
Male 
Heads 
N<20 
Single 
Female 
Heads 
N<20 
Male 
Roommates InL 
InK 
L 
K 
Constant 6.6111 
.5541* 
-.6410 
.0067 
.0009 
2.5611 
1580 
.6411 
.0040 
.0023 
2.581 
3.508 
-1.000 
1.660 
.336 
.7320 
Female 
Roommates N <20 
f  indicates significance at the 10% level 
** indicates significance at the 5% level 
*** indicates significance at the 1% level 
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Table 5-49: Regression Results for the Transcendental Production Function 
Equation of the Form: InY = a + alnL + $K + a'L + 8'K 
(Y = Category G: Harvest from Nature) 
Household Estimated Standard 
Member Variable Parameter Error t-value R2adj. 
Husbands Constant 1.9698 1.2183 1.617 .4835 
InL .6651*** .1162 5.725 
InK -.0298 .2412 -.124 
L .0003 .0006 .529 
K .0001 .0004 .338 
Wives Constant 3.6867 2.3246 1.586 1688 
InL .3687 .2975 1.240 
InK -.3096 .4451 -.695 
L .0041 .0044 .935 
K .0007 .0007 .965 
Single Constant 3.5834 2.4695 1.451 .2060 
Male InL .9412* .5240 1.796 
Heads InK -.5750 .4991 -1.152 
L -.0038 .0072 -.530 
K .0009 .0009 1.082 
Single 
Female INK 20 
Heads 
Male Constant 4.6795** 1.8294 2.558 .6630 
Roommates InL .9631*** .1683 5.724 
InK -.7263* .4165 -1.744 
L -.0009 .0014 -.642 
K .0019 .0009 2.558 
Female 
Roommates N<20 
' indicates significance at the 10% level 
indicates significance at the 5% level 
indicates significance at the 1% level 
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Table 5-50: Regression Results for the Transcendental Production Function 
Equation of the Form: 
InY = a + alnL + 6K + a'L + $'K 
(Y = Category H: Home Furnishings) 
Household Estimated Standard 
Member Variable Parameter Error t-value 
Husbands Constant 2.6274 5.3201 .494 
InL 1.1822*** .2986 3.959 
InK -.0165 .9874 -.017 
L -.0038 .0125 -.301 
K -.0000 .0014 -.005 
Wives Constant 6.9581 5.0014 1.391 
InL .7938*** .1611 4.927 
InK -.8141 .9234 -.882 
L -.0014 .0020 -.711 
K .0011 .0013 1.391 
Single 
Male INK 20 
Heads 
Single Constant 3.7988 4.5500 .835 
Female InL 1.3200 .3832 3.444 
Heads InK -1.0534 1.3366 -.788 
L -.0078 .0071 -1.102 
K .0119 .0094 1.262 
Male 
Roommates INK20 
R2adj. 
.4982 
.3889 
.4985 
Female 
Roommates INK 20 
indicates significance at the 10% level 
** indicates significance at the 5% level 
** indicates significance at the 1% level 
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Table 5-51: Regression Results for the Transcendental Production Function 
Equation of the Form: 
InY = a  +  alnL + BK + a'L + B'K 
(Y = Category I: Home Repairs & Improvements) 
Household 
Member Variable 
Estimated 
Parameter 
Standard 
Error t-value R2adj. 
Husbands Constant 2.8371** 1.1492 2.469 .6733*** 
InL .7493*** .0714 10.502 
InK .3406 .2160 1.577 
L -.0018 .0014 -1.301 
K -.0002 .0003 -.634 
Wives Constant 5.3350** 1.6081 3.318 .4697*** 
InL .5523*** .1060 5.212 
InK -.1270 .3058 -.415 
L .0059 .0066 .903 
K .0003 .0005 .750 
Single 
Male INK 20 
Single Constant 3.6150*** 1.1339 3.188 .5674*** 
Female InL .9789*** .3159 3.098 
Heads InK .3190 .3088 -.185 
L -.0075 .0403 -.185 
K -.0028 .0040 -.694 
Male 
Roommates INK20 
Female 
Roommates N<20 
" indicates significance at the 10% level 
' indicates significance at the 5% level 
"** indicates significance at the 1% level 
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Table 5-52: Regression Results for the Translog Production Function 
Equation of the Form: 
InY = a+alnL + BInK + Y'nLInK + S(lnL)2 + e(lnK)2 
(Y = Category A: Inside Cleaning) 
Household Estimated Standard 
Member Variable Parameter Error t-value R2adj. 
Husbands Constant 11.4041 8.1836 1.394 .7783*** 
InL 1.3679** .6841 2.000 
InK -4.2073 3.3806 -1.245 
InLInK -.0528 .1480 -.356 
(InL)2 -.0247 .0277 -.890 
(InK)2 .4349 .3515 1.394 
Wives Constant 9.7683 6.4902 1.505 .4025*** 
InL .1426 .7029 .203 
InK -1.6963 2.2107 -2.114 
InLInK .2688* .1530 1.757 
(InL)2 -.0795** .0376 -2.114 
(InK)2 .0156 .2006 .078 
Single Constant 3.4325 2.9028 1.182 .6364*** 
Male InL 1.7572** .7630 2.303 
Heads InK -.7840 .7771 -1.009 
InLInK .2439 .1588 1.535 
(InL)2 -.2542*** .0557 -4.568 
(InK)2 -.0325 .0854 -.380 
Single Constant 8.2208" 4.1107 2.000 .5249*** 
Female InL 4402 1.2832 .343 
Heads InK -1.6314 1.0184 -1.602 
InLInK .4030* .2339 1.723 
(InL)2 -.1620 .1519 -1.066 
(InK)2 -.0491 .0785 -.625 
* indicates significance at the 10% level 
indicates significance at the 5% level 
"** indicates significance at the 1% level 
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(Table 5-52 Continued) 
Household Estimated Standard 
Member Variable Parameter Error t-value 
Male Constant 2.7885 2.4909 1.119 
Roommates InL 2.4629 * 1.0205 2.413 
InK -1.9981*** .5136 -3.891 
InLInK .3296** .1903 2.047 
(InL)2 -.3701*** .1148 -3.224 
(InK)2 .0473 .1060 .446 
Female Constant 5.6124" 
Roommates InL -.8144 
InK .7520 
InLInK -.3623 
(InL)2 .2651" 
(InK)2 .1715 
3.0335 1.850 .6898"* 
.9455 -.861 
.6827 1.102 
.2300 -1.575 
.1080 2.454 
.1132 1.515 
" indicates significance at the 10% level 
" indicates significance at the 5% level 
*** indicates significance at the 1% level 
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Table 5-53: Regression Results for the Translog Production Function 
Equation of the Form: 
InY = a+alnL + BInK + ylnLInK + 6(lnL)2 + e(lnK)2 
(Y = Category B: Outside Cleaning) 
Household Estimated Standard 
Member Variable Parameter Error t-value R2adi. 
Husbands Constant -3.4242 2.2264 -1.538 .6599 
InL 1.5307*** .4070 3.761 
InK 1.6765** .7427 2.257 
InLInK -.1169 .0727 -1.607 
(InL)2 -.0119 .0258 -.460 
(InK)2 -.0915 .0678 -1.350 
Wives Constant 1.4888 3.2916 .452 .5845 
InL .2699 .5705 .473 
InK .5699 1.2166 .468 
InLInK .1494 1143 1.307 
(InL)2 -.0386 .0454 -.852 
(InK)2 -.0783 .1173 -.667 
Single Constant 2.4155 2.4071 1.003 .7104 
Male InL .9585 .5831 1.644 
Heads InK .2248 1.0898 .206 
InLInK .0087 .1610 .054 
(InL)2 -.0464 .0953 -.486 
(InK)2 -.0185 .1213 -.153 
Single Constant -.4140 .1463 -.676 .6522 
Female InL 1.6877** .6021 2.803 
Heads InK .8555 1.3300 .643 
InLInK -.0988 .1463 -.676 
(InL)2 -.0366 .0812 -.450 
(InK)2 -.0662 .1646 -.402 
indicates significance at the 10% level 
* indicates significance at the 5% level 
indicates significance at the 1% level 
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(Table 5 
Male Constant 3.0812** 
Roommates InL -.5942 
InK .1436 
InLInK .3156" 
(InL)2 -.1013 
(InK)2 -.0253 
Female Constant 1.5293 
Roommates InL 2.4687"** 
InK -.2217 
InLInK -.4559 
(InL)2 .1479 
(InK)2 .0878 
53 Continued) 
1.3210 2.333 .4639 
.5313 -1.118 
.8945 .161 
.1416 2.229 
.0824 -1.229 
.1335 -.190 
2.2933 .667 .7950*" 
.7501 3.291 
1.3618 -.163 
.2770 -1.646 
.1333 1.109 
.1894 464 
indicates significance at the 10% level 
indicates significance at the 5% level 
indicates significance at the 1% level 
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Table 5-54: Regression Results for the Translog Production Function 
Equation of the Form: 
InY = a+alnL + BInK + ylnLInK + 6(lnL)2 + e(lnK)2 
Household 
Member 
(Y = Category C: Child Care) 
Variable 
Estimated 
Parameter 
Standard 
Error t-value R2adj. 
Husbands 
Wives 
IN <20 
Constant .4347 21.3877 .020 
InL 1.8746 6.0892 .308 
InK .4044 5.8267 .069 
InLInK -.5227 3.4144 -.153 
(InL)2 -.0155 .0407 -.382 
(InK)2 .7154 4.5914 .156 
.6888 
Single 
Male 
Heads 
N<20 
Single 
Female 
Heads 
INK 20 
Male 
Roommates INI <20 
Female 
Roommates N <20 
' indicates significance at the 10% level 
indicates significance at the 5% level 
indicates significance at the 1% level 
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Table 5-55: Regression Results for the Translog Production Function 
Equation of the Form: 
InY = a+alnL + BInK + ylnLInK + 6(lnL)2 + e(lnK)2 
(Y = Category D: Meal Preparation) 
Household Estimated Standard 
Member Variable Parameter Error t-value R2adj. 
Husbands Constant -82.8401 62.4764 -1.326 .8926' 
InL 2.7634 1.6444 1.681 
InK 22.1073 17.4844 1.264 
InLInK -.2317 .2133 -1.086 
(InL)2 -.0398" .0230 -1.730 
(InK)2 -1.4149 1.2262 -1.154 
Wives Constant 10.1582 21.3462 .476 .3904' 
InL 3.9663** 1.7190 2.307 
InK -4.7373 5.5880 -.848 
InLInK -.3495 .2350 -1.487 
(InL)2 -.0673 .0771 -.872 
(InK)2 .4999 .3905 1.280 
Single Constant -26.7749 20.1007 -1.332 .7919 
Male InL 4.6876** 1.7531 2.674 
Heads InK 5.5733 4.8396 1.152 
InLInK -.4790" .2789 -1.717 
(InL)2 -.0918** .0337 -2.723 
(InK)2 -.1850 .3029 -.611 
Single Constant 39.1158 39.1098 1.00 .1543 
Female InL -5.1465 3.4519 -1.491 
Heads InK -4.8189 9.4503 -.510 
InLInK .5798 .4473 1.296 
(InL)2 .1277** .0452 2.825 
(InK)2 .0911 .6069 .150 
* indicates significance at the 10% level 
indicates significance at the 5% level 
indicates significance at the 1% level 
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(Table 5-55 Continued) 
Male Constant 16.2341 32.1506 .505 
Roommates InL 3.1211 2.5727 1.213 
InK -5.3903 8.8194 -.611 
InLInK -.0191 .0364 -.062 
(InL)2 -.2333" .1212 -1.924 
(InK)2 .4036 .6190 .652 
Female Constant -2.4909 11.9388 -.209 
Roommates InL .8320 1.9911 .418 
InK 2.4546 3.3421 .734 
InLInK .2756 .3237 .851 
(InL)2 -.2237 .1423 -1.572 
(InK)2 -.3115 .2826 -1.102 
* indicates significance at the 10% level 
*" indicates significance at the 5% level 
""" indicates significance at the 1% level 
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Table 5-56: Regression Results for the Translog Production Function 
Equation of the Form: 
InY = a+alnL + BInK + ylnLInK + 6(lnL)2 + e(lnK)2 
(Y = Category E: Clothing Care) 
Household 
Member Variable 
Estimated 
Parameter 
Standard 
Error t-value 
Husbands N <20 
Wives Constant 4.0324*** 1.3754 2.932 
InL .4760 .5104 .933 
InK .0682 .4747 .144 
InLInK .0545 .0864 .630 
(InL)2 -.0178 .0275 -.649 
(InK)2 -.0276 .0636 -.433 
Single Constant 5.6711" 3.0129 1.882 
Male InL 1.7787** .8315 2.139 
Heads InK -1.5128 1.6561 -.914 
InLInK -.3198 .2329 -1.373 
(InL)2 .0528 .0769 .687 
(InK)2 .2541 .2195 1.158 
Single Constant 12.3240 22.9553 .537 
Female InL 6.0570 5.1654 1.173 
Heads InK -7.2784 6.5585 -1.110 
InLInK -.6467 .6225 -1.039 
(InL)2 -.1320 .1663 -.794 
(InK)2 .8481 .5913 1.434 
Male Constant -1.5285 1.9704 -.776 
Roommates InL 1.7695 1.2004 1.474 
InK 1.2452 .8905 1.398 
InLInK -.2975 1998 -1.489 
(InL)2 .0489 .2503 .195 
(InK)2 -.0144 .0811 -.178 
Female 
Roommates N<20 
R2adi. 
.5857 
.7824 
.5878 
.7480 
indicates significance at the 10% level 
indicates significance at the 5% level 
*** indicates significance at the 1% level 
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Table 5-57: Regression Results for the Translog Production Function 
Equation of the Form: 
InY = a+alnL + BInK + ylnLInK + 6(lnL)2 + e(lnK)2 
(Y = Category F: Repairs & Maintenance) 
Household Estimated Standard 
Member Variable Parameter Error t-value R2adi. 
Husbands Constant 4.6093* 2.5612 1.800 .5300*** 
InL 1.2875** .5232 2.461 
InK -.6214 .9157 -.679 
InLInK -.0944 .0928 -.1017 
(InL)2 -.0125 .0382 -.326 
(InK)2 .0820 .0856 .959 
Wives Constant .0443 8.0718 .005 .4627*** 
InL .9568 .6784 1.410 
InK 1.4678 2.9860 .492 
InLInK -.0798 .1285 -.621 
(InL)2 -.0074 .0631 -.118 
(InK)2 -.1212 .2725 -.445 
Single 
Male N<20 
Heads 
Single 
Female IM<20 
Heads 
Male Constant 10.1941* 5.5178 1.847 .7443*** 
Roommates InL 1.6798** .6224 2.699 
InK -2.6680 2.2318 -1.195 
InLInK -.2739* .1422 -1.929 
(InL)2 .0973" .0499 1.950 
(InK)2 .2682 .2225 1.206 
Female 
Roommates N<20 
* indicates significance at the 10% level 
indicates significance at the 5% level 
*** indicates significance at the 1% level 
125 
Table 5-58: Regression Results for the Translog Production Function 
Equation of the Form: 
InY = a+alnL + BInK + ylnLInK + 6(lnL)2 + e(lnK)2 
(Y = Category G: Harvest from Nature) 
Household Estimated Standard 
Member Variable Parameter Error t-value 
Husbands Constant 1.8127 3.2316 .561 
InL .4222 .4964 .851 
InK .1162 1.1596 .100 
InLInK .0412 .1148 .358 
(InL)2 .0041 .0602 .068 
(InK)2 -.0190 1104 -.172 
R2adj. 
.4772" 
Wives Constant 7.0398 
InL -.5388 
InK -1.2772 
InLInK .0444 
(InL)2 .1252 
(InK)2 .0997 
Single Constant 5.9468 
Male InL .2020 
Heads InK -.9513 
InLInK .7823*" 
(InL)2 -.5542** 
(InK)2 -.1758 
Single 
Female 
Heads 
6.2613 1.124 .1486 
1.4711 -.366 
2.0851 -.613 
.1785 .249 
.1209 1.035 
.1863 .535 
5.5626 1.069 .4361** 
1.4448 .140 
1.9384 -.491 
.2660 2.941 
.2304 -2.405 
.1957 -.898 
N<20 
Male Constant 5.6531 
Roommates InL 1.0861* 
InK -1.7680 
InLInK -.1120 
(InL)2 .0743 
(InK)2 .1956 
Female 
Roommates 
4.6788 1.208 .6509*** 
.6125 1.773 
1.6204 -1.091 
.1592 -.703 
.0625 1.189 
.1410 1.387 
N<20 
indicates significance at the 10% level 
indicates significance at the 5% level 
*** indicates significance at the 1% level 
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Table 5-59: Regression Results for the Translog Production Function 
InY = a+alnL + BInK + Y'nLInK + 6(lnL)2 + e(lnK)2 
(V = = Category H: Home Furnishings) 
Household Estimated Standard 
Member Variable Parameter Error t-value R2adj. 
Husbands Constant 5.2224 15.0615 .347 .5463*** 
InL -2.4561 1.7784 -1.384 
InK .3368 4.7784 .070 
InLInK .5964"* .2839 2.101 
(InL)2 -.0205 .0821 -.250 
(InK)2 -.1265 .3829 -.330 
Wives Constant 18.3048 16.1069 1.136 4119*** 
InL -1.0458 1.0858 -.963 
InK -3.8954 5.0757 -.767 
InLInK .3332 +(*) .1753 1.901 
(InL)2 -.0556 .0592 -.939 
(InK)2 .2129 4011 .531 
Single 
Male N<20 
Heads 
Single Constant -.7909 21.5887 -.037 .4488*** 
Female InL 5.1535 5.0412 1.022 
Heads InK -2.1870 7.9577 -.275 
InLInK -.6350 .8685 -.731 
(InL)2 -.0856 1581 -.541 
(InK)2 .4514 .7746 .583 
Male 
Roommates INK 20 
Female 
Roommates N <20 
indicates significance at the 10% level 
indicates significance at the 5% level 
indicates significance at the 1% level 
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Table 5-60: Regression Results for the Translog Production Function 
Equation of the Form: 
InY = a+alnL + BInK + ylnLInK + S(lnL)2 + e(lnK)2 
(Y = Category I: Home Repairs & Improvements) 
Household Estimated Standard 
Member Variable Parameter Error t-value 
Husbands Constant .0377 2.9654 .013 
InL .7875" .4165 1.891 
InK 1.3817 .9423 1.466 
InLInK .0258 .0696 .370 
(InL)2 -.0500" .0274 -1.827 
(InK)2 -.1006 .0765 -1.316 
R2adi. 
.6794 
Wives Constant 5.8930 4.7269 1.247 
InL .4751 .7267 .654 
InK -.4494 1.5747 -.285 
InLInK .0236 .1044 .226 
(InL)2 -.0063 .0362 -.173 
(InK)2 .0420 .1297 .324 
Single 
Male l\l<20 
Heads 
Single Constant 6.0929* 3.4816 1.750 
Female InL -.3638 1.4006 -.260 
Heads InK -.0213 1.1858 -.018 
InLInK .2466 .2575 .958 
(InL)2 .0140 .1221 .114 
(InK)2 -.0481 .1226 -.392 
Male 
Roommates INI <20 
.4548 
.5620 
Female 
Roommates N<20 
" indicates significance at the 10% level 
** indicates significance at the 5% level 
"** indicates significance at the 1% level 
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Table 5-61: Regression Results for the Cobb-Douglas Production Function of 
the Form: InY = InA + alnL + 0lnK 
Household 
Member 
(Y = Category A: Inside Cleaning) 
Variable 
Estimated 
Parameter 
Standard 
Error t-value R2adj. 
Husbands Constant 
InL 
InK 
2.0856 
.9678"** 
-.1227 
.9140 
.0513 
.1957 
2.282 
18.854 
-.627 
.7795 
Wives Constant 4.3322 *" 
InL .4781*** 
InK .1015 
Single Constant 4.0922™* 
Male InL .6021*** 
Heads InK -.0348 
Single Constant 4.0308 ** 
Female InL .4661*** 
Heads InK .1710 
.5400 8.023 .3898*** 
.0524 9.120 
.1086 .934 
.6575 6.223 .4341*** 
.1184 5.087 
.1342 -.259 
.5176 7.788 .5211*** 
.0925 5.040 
.1035 1.652 
Male Constant 
Roommates InL 
InK 
Female Constant 
Roommates InL 
InK 
3.2118*** .5357 
.7232*** .1370 
-.0814 .1110 
3.6750*** .4317 
4625*** .0972 
.2247** .0840 
5.996 4129*** 
5.278 
-.732 
8.513 .6546*** 
4.760 
2.676 
indicates significance at the 10% level 
*" indicates significance at the 5% level 
indicates significance at the 1% level 
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Table 5-62: Regression Results for the Cobb-Douglas Production Function of 
the Form: InY = InA + alnL + BInK 
Household 
Member 
Husbands 
(Y = Category B: Outside Cleaning) 
Variable 
Estimated 
Parameter 
Standard 
Error t-value 
Constant 
InL 
InK 
1.5294 
.8277" 
.2681 
.5620 
.0558 
.1000 
2.721 
14.824 
2.680 
R2adj. 
.6511 
Wives Constant 2.0184 " 
InL .9234*** 
InK .0572 
Single Constant 2.4963**" 
Male InL .8707*** 
Heads InK .1032 
Single Constant 1.4908* 
Female InL 1.0976*** 
Heads InK .1057 
.9337 2.162 .5895*** 
.0788 11.722 
.1692 .338 
.7419 3.365 .7407*** 
.1174 7.408 
.1560 .662 
.8155 1.828 .6731*** 
.1469 7.473 
.1812 .583 
Male Constant 
Roommates InL 
InK 
Female Constant 
Roommates InL 
InK 
2.4274*** .5082 
.4843*** .1443 
.2260 .1434 
2.2648*** .5230 
1.2897*** .1437 
- 1335 .1464 
4.777 .3836*** 
3.356 
1.577 
4.330 .7978*** 
8.974 
-.912 
indicates significance at the 10% level 
indicates significance at the 5% level 
indicates significance at the 1% level 
Table 5-63: Regression Results for the Cobb-Douglas Production Function 
the Form: InY = InA + alnL + BInK 
(Y = Category C: Child Care) 
Household 
Member Variable 
Estimated Standard 
Parameter Error t-value R2adj. 
Husbands N<20 
Wives Constant 
InL 
InK 
3.9451" 
.7988" 
-.1212 
1.1459 
.0946 
.6252 
3.443 
8.446 
-.194 
.7238 
Single 
Male N<20 
Heads 
Single 
Female IM < 20 
Heads 
Male 
Roommates 
Female 
Roommates N<20 
indicates significance at the 10% level 
indicates significance at the 5% level 
indicates significance at the 1% level 
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Table 5-64: Regression Results for the Cobb-Douglas Production Function of 
the Form: InY = InA + alnL + BInK 
Household 
Member 
(Y = Category D: Meal Preparation) 
Variable 
Estimated 
Parameter 
Standard 
Error t-value R2adj. 
Husbands Constant 
InL 
InK 
-1.4958 
.8462*** 
.6199* 
2.6975 
.0524 
.3722 
-.555 
16.148 
1.666 
.8870 
Wives Constant 
InL 
InK 
3.0534 
.6125* 
.2109 
1.1044 
.0692 
.1495 
2.765 
8.847 
1.410 
.3814 
Single 
Male 
Heads 
Constant 
InL 
InK 
.9591 
.7028* 
.3878 
1.8232 
.0874 
.2477 
.526 
8.037 
1.566 
.6469 
Single 
Female 
Heads 
Constant 
InL 
InK 
6.4007" 
.1627* 
.1030 
2.0166 
.0942 
.2712 
3.174 
1.726 
.380 
.0254 
Male Constant 
Roommates InL 
InK 
Female Constant 
Roommates InL 
InK 
3.5961** 1.6609 
.5546*** .1005 
1365 .2192 
8.2209*** 1.0685 
.2869** .1113 
-.2964" .1655 
2.165 .3886*** 
5.520 
.623 
7.694 .1486** 
2.578 
-1.791 
' indicates significance at the 10% level 
"" indicates significance at the 5% level 
indicates significance at the 1% level 
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Table 5-65: Regression Results for the Cobb-Douglas Production Function of 
the Form: InY = InA + alnL + BInK 
(Y = Category E: Clothing Care) 
Household 
Member Variable 
Estimated 
Parameter 
Standard 
Error t-value R2adj. 
Husbands N <20 
Wives Constant 
InL 
InK 
3.7959 
.6412 
-.0009 
4518 
.0478 
.0784 
8.402 
13.405 
-.012 
.5929 
Single 
Male 
Heads 
Constant 
InL 
InK 
3.0375 
4669*** 
.1830 
.6197 
1110 
1649 
4.902 
4.208 
1.110 
7850 
Single 
Female 
Heads 
Constant 
InL 
InK 
2.2576 
.8812* 
.0373 
1.9932 
.1358 
.2974 
.5970 
6.491 
.125 
Male 
Roommates InL 
InK 
Constant 2.8426 
.7463* 
.0360 
.4884 
.1504 
.0857 
5.820 
4.962 
.420 
.6720 
Female 
Roommates N<20 
indicates significance at the 10% level 
indicates significance at the 5% level 
indicates significance at the 1% level 
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Table 5-66: Regression Results for the Cobb-Douglas Production Function of 
the Form: InY = InA + alnL + BInK 
Household 
Member 
(Y = Category F: Repairs & Maintenance) 
Variable 
Estimated 
Parameter 
Standard 
Error t-value R2adj. 
Husbands Constant 
InL 
InK 
3.6104 
.7276 
.0155 
.6339 
.0659 
.1210 
5.695 
11.035 
.128 
.5336" 
Wives Constant 
InL 
InK 
4.2213" 
.5201 
.0198 
1.0595 
.0838 
.1968 
3.984 
6.209 
.101 
4976 * 
Single 
Male 
Heads 
N<20 
Single 
Female 
Heads 
N<20 
Male 
Roommates 
Constant 
InL 
InK 
5.2856 "" 
.7387*** 
-.3658 
1.0402 
.1009 
.2233 
5.081 
7.320 
-1.638 
.7111 
Female 
Roommates N<20 
indicates significance at the 10% level 
indicates significance at the 5% level 
indicates significance at the 1% level 
Table 5-67: Regression Results for the Cobb-Douglas Production Function 
the Form: InY = InA + alnL + BInK 
Household 
Member 
(Y = Category G: Harvest from Nature) 
Variable 
Estimated 
Parameter 
Standard 
Error t-value R2adj. 
Husbands Constant 
InL 
InK 
1.5261" 
.7071** 
.0383 
.6067 
.0869 
.1084 
2.516 
8.134 
.353 
4928* 
Wives Constant 
InL 
InK 
1.3972 
.5998* 
.0644 
1.1991 
.1717 
.1857 
1.165 
3.493 
.347 
.1717 
Single 
Male 
Heads 
Constant 
InL 
InK 
1.9561 
.7485 
-.1134 
1.3151 
.2747 
.2461 
1.487 
2.725 
-.461 
.2401 
Single 
Female 
Heads 
N<20 
Male 
Roommates 
Constant 
InL 
InK 
1.6726 
.8409" 
.0204 
1.1394 
.1322 
.2090 
1.468 
6.362 
.098 
.6308" 
Female 
Roommates N<20 
indicates significance at the 10% level 
indicates significance at the 5% level 
" indicates significance at the 1% level 
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Table 5-68: Regression Results for the Cobb-Douglas Production Function of 
the Form: InY = InA + alnL + BInK 
Household 
Member 
(Y = Category H: Home Furnishings) 
Variable 
Estimated 
Parameter 
Standard 
Error t-value R2adj. 
Husbands Constant 
InL 
InK 
2.4701 
1.1099* 
.0189 
2.2670 
.1725 
.3553 
1.090 
6.433 
.053 
.5264 
Wives Constant 
InL 
InK 
3.0425 
.7067* 
-.0465 
1.7279 
.1076 
.2775 
1.761 
6.566 
-.167 
.3976 
Single 
Male 
Heads 
N<20 
Single 
Female 
Heads 
Constant 
InL 
InK 
•8562 
.9411* 
.5596 
1.8230 
.2285 
.3409 
-.470 
4.119 
1.642 
4934 
Male 
Roommates N<20 
Female 
Roommates IM<20 
indicates significance at the 10% level 
indicates significance at the 5% level 
indicates significance at the 1% level 
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Table 5-69: Regression Results for the Cobb-Douglas Production Function of 
the Form: InY = InA + alnL + BlnK 
Household 
Member 
(Y = Category I: Home Repairs & Improvements) 
Variable 
Estimated 
Parameter 
Standard 
Error t-value R2adj. 
Husbands Constant 
InL 
InK 
3.5634" : 
.6846*** 
.2160** 
.6015 
.0511 
.0995 
5.924 
13.390 
2.172 
.6729 
Wives Constant 
InL 
InK 
4.1836 ! 
.6041 
.0915 
.7695 
.0704 
.1222 
5.437 
8.582 
.748 
.4733 
Single 
Male 
Heads 
N<20 
Single 
Female 
Heads 
Constant 
InL 
InK 
4.3376 
.8835 
1076 
.7030 
1509 
.1442 
6.170 
5.856 
.746 
.5957 
Male 
Roommates N<20 
Female 
Roommates N<20 
indicates significance at the 10% level 
indicates significance at the 5% level 
indicates significance at the 1% level 
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estimated parameter, 6, is significant in only a few cases. However, the results 
obtained from estimating generalized forms of the Cobb-Douglas provide further 
statistical evidence that the Cobb-Douglas function is more appropriate for our 
sample sets. In most instances, the results obtained using generalized forms of 
the Cobb-Douglas indicate that the generalized forms approach a more specific 
case example, i.e., the Cobb-Douglas. Thus, analysis throughout the rest of this 
thesis will focus primarily on the estimated parameters derived using the Cobb-
Douglas production function. 
5.5. Theoretical Interpretation of the Cobb-Douglas Function Regression 
Results 
5.5.1. Elasticities 
The estimated parameters, a and B, measure the elasticities of output with 
respect to labor and capital, respectively.48 In other words, a is the ratio of the 
percentage change in output to the percentage change in labor causing that output 
change, holding all other inputs constant. The same applies to B for capital. The 
higher the elasticity of output with respect to an input, the more households 
produce out of additional increases in the input. The Cobb-Douglas function 
assumes the elasticity of output with respect to all inputs will be constant for all 
levels of output and inputs. 
The fact that the Cobb-Douglas is the best fitting equation implicitly 
assumes that the elasticity of substitution (a) of labor for capital is essentially one 
4®See Douglas (1948). 
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and vice versa. The elasticity of substitution is defined as the percentage rate of 
change in the input ratio (L/K) when the marginal rate of technical substitution (e.g. 
marginal productivity of L/marginal productivity of K) is increased at a rate of one 
percent, holding output constant.49 In other words, a measures how easy or 
difficult it is for households to substitute labor for capital (or vice versa) and still 
maintain a given level of output. An a equal to zero implies households cannot 
substitute labor for capital (or vice versa) without changing the current level of 
output. An a which approaches infinity means that household inputs are perfect 
substitutes, i.e., households can substitute one input for another at will without 
giving up the current level of output. Thus, the Cobb-Douglas function implies 
households can substitute inputs in a degree between these two extremes, but the 
specific difficulty or ease of input substitution is not intuitively obvious. 
5.5.2. Marginal Productivities of Inputs 
Another measure of output with respect to an input, the marginal 
productivity (MP) of an input, is defined as the change in output resulting from a 
one unit increase in that input, holding all other inputs constant.50 Mathematically, 
it is the partial first derivative of the production function with respect to an input. 
Unlike the elasticity of input, the marginal productivity is dependent upon what 
levels of output are being produced and what levels of all inputs are used to 
produce a given level of output. 
4 9See Russell  and Wilkinson (1979), pp. 144-145. 
5 0See Russell  and Wilkinson (1979), pp.140-141. 
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We can estimate the average marginal productivity of labor and capital for 
households using the estimates provided by the Cobb-Douglas function. Recall 
that the Cobb-Douglas is of the form 
Y = ALaK6 
The MP of labor is the first derivative of the function Y with respect to L such that 
MPL = = AaLa_1Ke 
If we multiply both sides of this equation by Y and then divide both sides by 
ALaK®, the equation reduces to 
Similarly, the MP of capital is 8*- We can evaluate the MP of labor (capital) for 
each person in our sample by multiplying a (6) with the ratio of a person's output 
and labor hours (capital value). 
If the estimates of a and/or 6 do not statistically differ from zero, then the 
marginal productivity of that particular input is essentially zero, implying any 
additional input used will not add to total output. As Tables 5-61 through 5-69 
indicate, the MP of capital is essentially zero for most cases. On the other hand, 
the MP of labor is positive for most cases. This finding implies that HP is mostly a 
function of household labor and not household capital. However, we hypothesize 
that capital is an essential input for most HP activities, and Section 5.6 will provide 
a statistical test which substantiates this hypothesis. 
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We also observe that differences exist between the estimated parameter a 
for husbands' and wives'. Does this imply that the marginal productivities of 
husbands' and wive's labor differ? We hypothesize that husbands' and wive's 
marginal productivities will differ because of the law of diminishing marginal 
returns defined in Chapter 1. Section 5.6 provides the necessary tests to 
determine statistically whether different marginal productivities do exist and what 
may cause those differences. 
5.5.3. Returns to Scale Interpretation 
Using the estimates of a and 8 in Tables 5-61 through 5-69, we can derive 
the returns to scale parameter for married couple households. As mentioned in 
Chapter 3, the returns to scale parameter, a + B, measures how much output will 
change when we change the level of household inputs. If we have constant 
returns to scale, i.e. a + B = 1, then output will double if we double both inputs. If 
increasing returns to scale (a + B > 1) exist, output will more than double if we 
double both inputs and vice versa. 
Tables 5-70 and 5-71 provides the estimates of a, B, a + 6, and 95 percent 
confidence intervals for husbands and wives for each category of a output. The 
confidence intervals allow us to determine whether or not the returns to scale 
parameter, a + B, includes one. If the confidence interval indicates that a + B is 
not significantly different from one, then we cannot rule out the possibility of 
constant returns to scale. 
In Table 5-70, the 95 percent confidence interval includes one for every 
category of output except repairs & maintenance and harvest from nature for 
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husbands. In both cases, decreasing returns to scale exist. In Table 5-71, wives 
appear to operate in the range of constant returns to scale for every category 
except inside cleaning, clothing care, and home repairs & improvements. Again, 
decreasing returns to scale exist for those three category types. However, 
because capital does not appear as a significant variable in any of the equations 
where decreasing returns to scale appears, we still cannot rule out the possibility 
of constant returns to scale. 
5.6. Implications of the Empirical Findings 
5.6.1. Introduction 
The previous section discussed the theoretical meaning of the estimated 
parameters, a and B, of the Cobb-Douglas function. In addition, a and B were 
used to derive the marginal productivity of labor and capital. This section utilizes 
the estimates of the marginal productivity of labor and capital to analyze capital as 
a necessary input in the HP process, to determine the validity of previous empirical 
work, and to analyze the production behavior of married couple households. 
5.6.2. Test to Determine the Necessity of Capital as an Input 
In Tables 5-61 through 5-69, we observe that the coefficient of capital does 
not significantly differ from zero in most output categories for most household 
member types. Consequently, the marginal productivity of household capital is 
essentially zero. However, we hypothesize that capital is still a necessary input in 
the production process. 
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Table 5-70: Husbands' Estimated Returns to 
a g 
Scale for Each Category of Output 
Category of 
Output 
Returns 
to Scale 95% C.I. 
Inside 
Cleaning 
Outside 
Cleaning 
Child 
Care 
Meal 
Prep 
Clothing Care 
Repairs & 
Maint. 
Harvest 
Nature 
Home 
Furn. 
Home Rep. 
& Improv. 
.9678 
(.0513) 
.8277* 
(.0558) 
.8462 
(.0524) 
.7276 
(.0659) 
.7071 
(.0893) 
1.1099* 
(.1725) 
.6846* 
(.0511) 
-.1227 
(.1957) 
.2681* 
(.1000) 
N<20 
.6199* 
(.3722) 
N<20 
.0155 
(.1210) 
.0383 
(.1084) 
.0189 
(.3553) 
.2160* 
(.0995) 
indicates significance at the 10% level 
indicates significance at the 5% level 
indicates significance at the 1% level 
( ) includes the standard error 
.8451 
(.2015) 
1.0958* 
(.1046) 
1.4661 
(.3812) 
.7431 
(.1253) 
.7454**' 
(.1015) 
1.1288* 
(.3769) 
.9006* 
(.1040) 
(.4502, 1.2400) 
(.8907. 1.3009) 
(.7190, 2.2140) 
(.4976, .9886) 
(.5463, .9444) 
(.3901, 1.8675) 
(.6967, 1.1045) 
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Table 5-71: Wives' Estimated Returns to Scale for Each Category of Output 
95% C.I. 
Category of 
Output a 
Returns 
to Scale 
Inside 
Cleaning 
Outside 
Cleaning 
Child 
Care 
Meal 
Prep 
Clothing 
Care 
Repairs & 
Maint. 
Harvest 
Nature 
Home 
Furn. 
Home Rep. 
& Improv. 
.4781 
(.0524) 
AAA 
.9234 
(.0788) 
.7988 " 
(.0946) 
A A A 
.6125 
(.0692) 
A A ̂  
.6412 
(.0478) 
k k i  
.5202 
(.0830) 
k k i  
.5998 
(.1717) 
.7067 
(.1076) 
.6041** 
(.0704) 
.1015 
(.1086) 
.0572 
(.1692) 
-.1212 
(.6252) 
.2109 
(.1495) 
-.0009 
(.0784) 
.0198 
(.1968) 
.0644 
(.1857) 
-.0465 
(.2775) 
.0915 
(.1222) 
.5796 
(.1117) 
.9806*** 
(.1710) 
.6776 
(.6170) 
AAi* 
.8234 
(.1544) 
-Jc X 
.6403 
(.0771) 
_  _  k k i  
.5400 
(.2100) 
.6642**' 
(.2253) 
k k  
.6602 
(.2786) 
A A; 
.6956 
(.1341) 
(.3607, .7985) 
(.6455, 1.3157) 
(-.5318, 1.8870) 
(.5208, 1.1260) 
(.4891, .7915) 
(.1441, 1.0800) 
(.2227, 1.1057) 
(.1142, 1.2062) 
(.4327, .9585) 
See Table 5-70 for footnotes 
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The first test of our hypothesis involves t-testing the difference between the 
mean values of capital for those that engage in HP activities with those who do 
not. We hypothesize that those who engage in HP activities will have a 
significantly greater value of capital than those who do not. Table 5-72 provides 
the results. Only for inside cleaning are the mean values of capital not greater by 
a significant amount. The result for inside cleaning may be due to fact that this 
output requires relatively little capital to produce. Thus, capital should not greatly 
influence the production of inside cleaning. In any case, the t-test results indicate 
capital is typically available to those who engage in HP, perhaps by necessity. 
A second procedure used to test our hypothesis involves examining the 
number of people who engaged in specific HP activities without having any capital. 
We examined 48 out of the total 148 measured individual activities for two 
reasons. First, we examined only individual activities where more than 20 people 
engaged in the activity. Second, for some activities, by their very nature, capital 
appears irrelevant e.g. bed making, child changing. After the screening process, 48 
output types remained. 
We find no one in our sample who engaged in meal preparation without 
some capital. This activity alone makes up 42 percent of the total HP for all 
householders. The same applies to vacuuming, and lawn mowing and raking. 
Overall, only 11 percent of the time did people engage in HP without having any 
capital. Capital does appear necessary for a majority of the HP activities measured 
by our survey. Hence, any measurement of HP that does not include capital's 
added value will most likely be inaccurate. 
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Table 5-72: Results of t-test for Differences between the Mean Values of 
Capital for: 
Those Who Engage in Household Activities and Those Who Do Not 
Mean Values Mean Values 
Category of of Capital with of Capital with 
Output no Output Output t-value 
Sig. 
of t 
Inside 
Cleaning 110 99 1.10 .271 
Outside 
Cleaning 197 292 -2.59 .010 
Meal 
Prep. 1,263 1,476 -4.24 .000 
Repairs & 
Maintenance 153 229 -4.41 .000 
Harvest from 
Nature 334 745 -7.29 .000 
Home 
Furnishings 447 539 -2.22 .028 
Home Repairs & 
Improvements 383 595 -4.44 .000 
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The indivisible nature of capital may influence the results appearing in Tables 
5-61 through 5-69. For example, households tend to be small producing units 
relative to business firms. Typically, there are only a few members living in one 
household. In addition, capital tends to come in relatively large units such as 
vacuum cleaners and table saws whose capacity is likely far to exceed the needs 
of the household. Households cannot purchase one-half of a vacuum cleaner, etc. 
Purchasing additional units of capital to increase output would most likely create 
redundant capital for households because there are a limited number of members 
to not only utilize the additional capital, but to consume the additional output. The 
marginal productivity of capital would be zero. On a cross sectional basis among 
households, capital varies considerably less than labor. Overall in our sample, the 
average coefficient of variation for capital is 76 percent compared to an average 
coefficient of variation for labor of 131 percent. Linear regression estimation relies 
heavily upon variations among the variables of the equations estimated. This may 
be a reason why capital is not as significant as labor in most of the estimated 
equations. 
5.6.3. Test of the Relationship between Socioeconomic Variables and the Marginal 
Productivity of Labor 
As mentioned in Section 2.5 of Chapter 2, previous empirical work by Gronau 
and by Graham and Green rely on the assumption that a person's age and 
education can serve as a proxy for that person's marginal productivity. Our direct 
estimation of household production functions provides a direct marginal 
productivity measurement for each person in our sample. If one is to use age and 
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education as a proxy for marginal productivity, then age and education should have 
a significant relationship with marginal productivity. For example, as a person 
becomes more educated, his marginal productivity should increase. We use linear 
regression techniques to test this relationship which Gronau and Graham-Green 
assumed. Gronau and Graham-Green examined only husbands and wives; thus 
this analysis will only include those household member types. 
Table 5-73 reports the results from regressing the marginal productivity of 
labor on the age and education of husbands and wives for three major categories 
of output; inside cleaning, outside cleaning, and meal preparation. In only two 
instances do the socioeconomic variables show statistical significance, the age of 
the wives for inside cleaning and the age of the husbands for cleaning outside of 
the house. However, the extremely small, non-significant adjusted R2 for each 
estimated equation means that age and education do very little in explaining the 
behavior of the marginal productivity of labor. Thus, Gronau and Graham-Green's 
assumption required for their estimations appears inappropriate. 
5.6.4. Test for Marginal Productivity Differences between Husbands and Wives 
Again using our measurement of the husbands' and wives' marginal 
productivity, we examine if there are any differences in the production behavior 
between husbands and wives. We hypothesize that the husbands' marginal 
productivity of labor should be greater than the wives' for most types of HP due to 
the law of diminishing returns. For example, Table 5-74 indicates a significant 
difference between the mean labor hours for every type of HP except repairs and 
maintenance. The mean labor hours for wives is significantly greater than the 
Table 5-73: Marginal Productivities of Husbands' and Wives' Labor 
Regressed on Education and Age 
Equation: MPL = a + BEducation + yAge 
Cleaning Inside of the House 
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Household 
Member Variable 
Estimated 
Parameter 
Standard 
Error t-value R2adj. 
Husbands Constant 
Education 
Age 
5.6911 
.0317 
-.0138 
3.0266 
.1589 
.0300 
1.880 
.200 
-.461 
-.0170 
Wives Constant 
Education 
Age 
4.4615 
-.0030 
-.0233" 
1.4738 
.0857 
.0133 
3.027 
-.035 
-1.751 
.0094 
Cleaning Outside of the House 
Husbands Constant 
Education 
Age 
37.6003 
-.8698 
-.1860" 
18.8781 
.1791 
.9924 
1.992 
-1.038 
-.876 
.0044 
Wives Constant 
Education 
Age 
53.0220 
-1.4757 
-.3236 
22.2508 
1.3217 
.2000 
2.383 
-1.117 
-1.618 
.0121 
Meal Preparation 
Husbands Constant -.5013 
Education .5624 
Age .0300 
Wives Constant 6.6590"" 
Education .0713 
Age -.0433 
9.2776 -.054 -.0210 
.4894 1.149 
.0862 .348 
1.8782 3.545 .0476 
.1098 .650 
.0167 -2.591 
indicates significance at the 10% level 
** indicates significance at the 5% level 
*** indicates significance at the 1% level 
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mean labor hours for husbands for inside cleaning, meal preparation, and home 
furnishings. On the other hand, the mean labor hours for husbands is significantly 
greater for outside cleaning, harvest from nature, and home repairs and 
improvements. Thus, the law of diminishing marginal returns requires husbands to 
have a greater marginal productivity than wives for all HP activities except outside 
cleaning, harvest from nature, and home repairs and improvements. In those three 
categories, the wives' marginal productivity should be greater. 
Section 5.6 illustrates how we use the estimated parameter a to derive the 
marginal productivity of labor. In order to determine whether or not husbands and 
wives have different marginal productivities, we must establish that the a 
estimated for husbands is significantly different from the a estimated for wives. 
The Chow test described in Section 5.3 provides this test. Table 5-75 lists the 
results for the seven output categories having sufficient data. The estimated 
parameters of the production function equations are significantly different for five 
of the seven categories. Thus, we can use the estimated parameters for 
comparing marginal productivity differences for inside cleaning, outside cleaning, 
meal preparation, home furnishings, and home repairs and maintenance. 
We hypothesize that the average marginal productivity of husbands will be 
significantly greater than the average marginal productivity of wives for inside 
cleaning, meal preparation, and home furnishings. The opposite should occur for 
outside cleaning and home repairs and improvements. Table 5-76 provides the t-
test results. For inside cleaning, meal preparation, and home furnishings, the 
average marginal productivity of labor for husbands is significantly greater than 
the average marginal productivity of labor for wives. In the case of wives having 
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Table 5-74: Results of t-test for Differences between Mean Labor Hours of 
Husbands and Wives 
Category of Wives' Mean Husbands' Mean 
Output Labor Hours Labor Hours t-value 
Sig. 
of t 
Inside 
Cleaning 535 81 11.05 .000 
Outside 
Cleaning 24 50 -4.50 .000 
Meal 
Prep. 834 372 5.74 .000 
Repairs & 
Maintenance 18 20 -.55 .582 
Harvest 
Nature 56 120 -2.44 .016 
Home 
Furnishings 77 19 5.59 .001 
Home Repairs 
& Improve. 12 37 -3.29 .001 
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Table 5-75: Chow-test Results for Differences in Production Behavior 
between Husbands and Wives 
Category of 
Output SSET SSE1 SSE, F-Ratio 
Inside 
Cleaning 143.39 69.43 40.30 23.8841 
Outside 
Cleaning 253.74 95.99 146.38 3.5966 
Meal 
Preparation 52.18 11.38 37.30 3.9897 
Repairs & 
Maintenance 125.15 95.20 25.74 1.6669 
Harvest 
Nature 214.24 85.68 124.17 .9832 
Home 
Furnish 188.33 69.66 97.28 4.1002*** 
Home Repairs 
& Maintenance 130.22 67.11 57.38 2.8998** 
indicates significance at the 5% level 
indicates significance at the 1% level 
SSE t equals the sum of the squared residuals for both husband and wives 
SSE1 equals the sum of the squared residuals for husbands 
SSE2 equals the sum of the squared residuals for wives 
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greater marginal productivity than husbands, we do not find any evidence of a 
significant difference for outside cleaning or home repairs and improvements. The 
husbands' marginal productivity of labor may be greater than the wives' because 
husbands tend to produce a wider variety of outputs in each of these two 
categories. For example, an average of 45 percent of the husbands engaged in all 
of the individual activities within inside cleaning compared to only an average of 
19 percent of wives. Thus, husbands most likely will use a wider variety of tools 
such as table saws, sanders, wood working equipment, shop vacuums, etc. We 
find capital to be a significant input for both of these output categories for 
husbands. Utilization of a wider variety of capital may increase the husbands' 
marginal productivity, assuming capital is a complementary input to labor. 
5.6.5. Test for Neoclassical Allocation of Resources within Married Couple 
Households 
Neoclassical theory dictates that producing entities will produce output 
where the ratio of input marginal productivities equals the ratio of the prices of 
these inputs. In the case of working married couple households, the husbands' 
and wives' labor are the primary inputs and their wage rates are the prices of the 
inputs. We examine only husbands and wives for several reasons. First, we have 
a large enough sample size to examine most HP outputs. Second, certain 
biological needs (e.g. meals, minimum cleaning, etc.) have to be fulfilled within a 
married couple household. Typically, households do not purchase the services or 
goods necessary to fulfill these biological needs. Therefore, excluding children as 
producing members, either the husband or wife must engage in the HP necessary 
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Table 5-76: Results of t-test for Differences between Average Marginal 
Productivities of Labor for Husbands and Wives 
Category of Wives' Ave. Husbands' Ave. Sig. 
Output MP of Labor MP of Labor t-value of t 
Inside 
Cleaning 3.32 5.45 -4.53 .000 
Outside 
Cleaning 17.94 16.16 42 .676 
Meal 
Prep. 5.55 9.26 -4.41 .000 
Repairs & 
Maintenance 26.04 27.90 -.250 .805 
Harvest 
Nature 2.23 2.15 .150 .883 
Home 
Furnishings 9.06 72.35 -1.79 .077 
Home Repairs 
& Improve. 53.48 67.10 -1.27 .205 
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to fulfill those needs. In addition, both the husband and wife have access to 
essentially the same technology and capital which will likely exclude marginal 
productivity differences due to technological or capital differences. 
If both parents work in the market, we hypothesize that average ratio of the 
marginal productivity of husbands and their wage rate will not differ significantly 
from the average ratio of the marginal productivity of wives and their wage rate. 
The reason for this hypothesis is that even though husbands have a higher 
marginal productivity than wives for most HP activities, a t-test indicates that 
husbands' wage rate is significantly greater than wives'. Thus, households 
minimize the cost of HP by having husbands do more work in the market and 
wives do more work at home. 
Equating the previous ratios is mathematically the same as equating the ratio 
of husbands' and wives' marginal productivities with the wage rates ratio of 
husbands and wives. However, because we estimate a separately for husbands 
and wives, we must assume different variances for each. The t-test we conduct to 
test our hypothesis assumes separate variances. Thus, we t-test the difference 
between the MP of husbands' labor divided by the husbands' wage rate and the MP 
of wives' labor divided by the wives' wage rate. 
Table 5-77 contains the results of the t-tests for a significant difference 
between the average ratio of husbands' marginal productivity and their wage rates 
and the ratio of wives' marginal productivity and their wage rates. For only inside 
cleaning do we see a significant difference between the previously described 
averages, and that t-value is only significant at the 90.6 percent confidence level. 
Therefore, married couple households appear to behave rationally and according to 
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rules provided by neoclassical theory. In this respect, Becker's theoretical work 
seems to apply to our sample sets of husbands and wives. 
5.6.6. Test for Phases of Production 
In neoclassical production theory, there exist three short-run stages of 
production; phase I where average productivity of labor (output/labor) is rising and 
the marginal productivity of labor is positive, phase II where average productivity 
of labor is falling and marginal productivity of labor is positive, and phase III where 
average productivity of labor is falling and marginal productivity of labor is 
negative. Neoclassical theory states that operating in phase II is most optimal for 
producing entities. For example, if a firm was producing in phase III, output could 
be increased by using less labor. If a firm were operating in phase I, perfect 
competition would compel the firm to increase output by increasing labor. The 
additional output obtained would be greater than the cost of the additional labor, 
ceteras paribus. Thus, the optimal level of production would be in Phase II. 
We hypothesize that husbands and wives, being rational producers, will 
operate in phase II of the short run production process. The estimated a s for 
husbands and wives in Tables 5-61 through 5-69 indicate that the marginal 
productivity of labor is positive for all HP categories. Thus, households are not 
operating in Phase III. 
To determine if households are in phase I or phase II, we examine the 
relationship between the average productivity of labor and labor hours, including 
several socioeconomic variables to account for any long-run differences among 
the people in our sample. These long-run variables are listed at the bottom of 
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Table 5-77: Results of the t-test for Differences between the Marginal 
Productivity of Labor and Wage Rate Ratio for Husbands and the 
Marginal Productivity of Labor and Wage Rate Ratio for Wives 
Category of Mean of Mean of Sig. 
Output MPLw/Wagew MPLh/Wageh t-value of t 
Inside 
Cleaning .698 1.138 -1.70 .094 
Outside 
Cleaning 2.153 2.229 -.14 .890 
Meal 
Prep. 1.170 1.650 -.71 .484 
Repairs & 
Maintenance 4.318 6.884 -.93 .366 
Harvest 
Nature .256 .486 -1.62 .116 
Home Repairs 
8t Improve. 9.785 11.029 -.40 .688 
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Table 5-78. If the relationship between the average productivity of labor and labor 
hours is negative, then the average productivity of labor is falling and households 
are operating in phase II. If the relationship is positive, then households are 
operating in phase I. 
Tables 5-78 and 5-79 report the results from regressing the average 
productivity of labor on labor hours and several socioeconomic variables for 
husbands and wives, respectively. For husbands, four out of seven categories of 
output significantly indicate that the average product of labor is falling. Even 
though the other categories do not show labor as significant, the estimated 
parameter is still negative, except for home furnishings. Therefore, husbands tend 
to operate in phase II of the production process. For wives, seven out of nine 
categories of output significantly indicate that the average productivity of labor is 
falling with respect to labor. Only outside cleaning and repairs & maintenance 
were not significant. Thus, wives also tend to operate in phase II of the short run 
production process. These results are what neoclassical theory tells us we should 
see if married couple households are operating rationally. 
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Table 5-78: Results from Regressing AP of Labor (Output/Labor) on Labor and 
Several Socioeconomic Variables for Husbands 
Equation: APL = aQ + a.,L + a2Time + 
a3Age + a4Educ + a5lncome + a6Kids 
Category of 
Output Variable 
Estimated Standard 
Parameter Error t-value R2adj. 
Inside 
Cleaning Labor -.0439 .0504 -1.631 .4332 
Outside 
Cleaning Labor 1601 .0614 -2.605 -.0069 
Meal 
Prep. Labor 1141 .0701 1.627 .1009 
Repairs & 
Maintenance Labor .2750*** .0670 -4.101 .1510 
Harvest 
Nature Labor .3158 .0790 -4.001 .1474 
Home 
Furnishings Labor .1690 .1780 .952 .0406 
Home Repairs 
& improve. Labor -.2962* " .0503 -5.890 .2303 * 
### Time = Length of time household has existed at current address. 
Income = Dummy variable for the following income groups: $0 
through $7,000/yr, $7,001 though $15,000/yr, $15,001 through $25,000/yr, 
$25,001 through $35,000/yr, $35,001 though $50,000/yr, over $50,000/yr. 
Kids = Dummy variable for the following children groups: no 
children living at home, one child living at home, two children living 
at home, three or more children living at home. 
** indicates significance at the 5% level 
*** indicates significance at the 1% level 
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Table 5-79: Results from Regressing AP of Labor (Output/Labor) on Labor and 
Several Socioeconomic Variables for Wives 
Equation: APL = aQ + o^L + a2Time + 
a3Age + a4Educ + a5lncome + a6Kids ### 
Category of 
Output Variable 
Inside 
Cleaning 
Outside 
Cleaning 
Labor 
Labor 
Estimated Standard 
Parameter Error t-value 
-.5635 
-.0662 
.0557 
.0785 
10.108 
-.844 
R2adj. 
.4332 
.0050 
Child 
Care Labor -.3614' .1077 -3.357 .2127 
Meal 
Prep. 
Clothing 
Care 
Labor 
Labor 
-4525 
.3780 
.0903 
.0494 
-6.736 
-7.658 
.3140 
.3069 
Repairs & 
Maintenance Labor .1322 1281 1.032 .2579 
Harvest 
Nature Labor -.3573 .1084 -3.295 .1553 
Home 
Furnishings Labor -.3013 .1218 -2.473 .1720 
Home Repairs 
& improve. Labor -.4183 .0665 
### See Table 5-78 for variable definitions. 
-6.285 .3592 
** indicates significance at the 5% level 
*** indicates significance at the 1% level 
Chapter 6 
CONCLUSIONS AND IDEAS FOR FURTHER RESEARCH 
6.1. Direct vs. Indirect Estimation Techniques 
Using the direct measurement of household output, labor, and capital 
discussed in Chapter 4, direct estimation of household production functions was 
possible. Furthermore, by examining appropriate sample sets, the estimated 
parameters of household production functions were used to test several 
hypotheses concerning household production behavior. One of the most important 
hypothesis concerned the validity of previous empirical work. As discussed earlier, 
the lack of sufficient data caused past empiricists to use assumptions about the 
functional form of household production functions, and to develop proxies for 
variables used in their equations. Our direct estimation technique allowed us to 
test several functional forms of household production functions in order to see 
which form best fit our sample sets. Thus, we did not need to assume any 
functional form. In addition, the estimated parameters of directly estimated 
production functions allowed us to determine whether or not the proxy variables 
used by past empiricist were appropriate. The results in Section 5.6 of Chapter 5 
showed that the chosen proxies did not exemplify the true behavior of the variable 
being replaced by the proxies. This implies past empirical work by Gronau and 
Graham-Green were inherently flawed. 
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6.2. Capital as an HP Input 
Although the regression results of the previous chapter indicated capital was 
not a significant variable in the production functions for most households, the 
necessity of capital was established through both the t-test of the mean values of 
capital for those who engage in HP and those who do not, and close examination 
of the number of people who engaged in HP without having any capital available. 
The t-test provided statistical evidence while the other was an intuitive test. For 
instance, common sense tells us that one cannot vacuum a floor without a vacuum 
cleaner. One cannot mow the lawn without a manual or powered mower. Hence, 
any previous estimates of household production which did not include the value 
added by all inputs were likely inaccurate. 
If household capital was necessary, then why was it an insignificant input in 
our estimated production functions? The typical business firm in the long-run can 
vary all inputs, including capital. If a business firm wishes to increase output to 
meet market demands, they can purchase new capital and/or employ more labor. 
Thus, if linear regression techniques were applied to business firm production 
functions, capital would be a significant input.51 Households, however, do not have 
market demands for the goods and services they produce. The number of 
household members living at a one residence limits not only the demand for 
goods and services, but the labor necessary to produce additional output. 
Furthermore, capital tends not to come in easily divisible units. A household 
cannot purchase one-half of a microwave oven. Consequently, household capital 
51See Douglas (1948) for estimated business firm production functions. 
162 
varies substantially less than labor on a cross-sectional basis. The end result is 
additional capital becomes redundant for households and the marginal productivity 
of capital is essentially zero. 
6.3. Household Production Behavior and Neoclassical Theory of the Firm 
Becker argued that households behave rationally and adhere to rules 
provided by traditional neoclassical theory. The results in Chapter 5 are consistent 
with Becker's theoretical assessment of household production behavior. First, the 
law of diminishing marginal returns appeared to apply to married couple household 
production behavior. Second, married couple households where both the husband 
and wife work did not show a tendency to misallocate resources. The statistical 
evidence in Section 5.6 of Chapter 5 indicated that husbands and wives did equate 
their marginal productivities with their wage rates. This is what we would expect 
to find for a producing entity abiding by cost minimization rules of neoclassical 
theory. Third, neoclassical theory dictates that producing entities in a perfectly 
competitive market should operate in phase II of the short run production process. 
The results in Section 5.6 of Chapter 5 showed substantial evidence that husbands 
and wives did operate in phase II of the short run production process. All the 
previous results imply households operate according to traditional neoclassical 
theory. 
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6.4. Ideas for Further Research 
6.4.1. Business Firms vs Households 
Much of the previous analysis centered on determining whether or not 
households operate like business firms in a perfectly competitive market. One 
obvious way to directly test whether or not business firms and households have 
similar production behavior is to measure output, labor, and capital for business 
firms that produce services and goods households typically produce for 
themselves. This would allow a direct estimation of business firm production 
functions for inside cleaning, outside cleaning, meal preparation, etc. Estimated 
household and business firm production functions could then be compared for 
similarities or differences. 
Currently, business firms in the Missoula, Montana area are being surveyed 
to gather the information necessary for estimating business firm production 
functions. We intend to use the information obtained to directly test our 
hypothesis that business firms and households have similar production behavior. 
6.4.2. Estimating the Value of Household Production 
Graham and Green estimated the value of household production using the 
estimated parameters of their production function and a proxy for capital. Our 
directly estimated production function also can be used to estimate the value of 
household production. However, our direct measurement of capital avoids possible 
bias which may occur when using proxies for variables. In addition, with a 
measurement of capital and several socioeconomic variables, one may be able to 
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identify a significant relationship between capital and selected socioeconomic 
variables. If a relationship is identified, a previously determined production 
function can be integrated (using integral calculus techniques) at given quantities 
of labor and capital (using previously identified proxies for capital) to estimate the 
value of household production. This technique would avoid having to measure 
output and capital which are typically harder to measure than labor in order to 
estimate the value of HP 
6.4.3. Another Dimension of Household Behavior 
Although we did not include leisure in this study, we are interested in the 
role leisure plays in household production behavior. Graham and Green tried to 
account for household production that provided not only goods and/or services, 
but leisure as well. For instance, a person may derive leisure enjoyment from 
engaging in meal preparation. If leisure has any value, the actual value of 
household production should include the value added by all inputs plus the value 
of leisure. Furthermore, activities such as attending a Broadway play, skiing, 
tennis, etc. all have value in terms of the leisure that those activities may provide 
people in society. Becker recognized these activities as being an important factor 
in determining the allocation of resources within a household. Becker also 
recognized that the production of leisure activities requires not only one's time, 
but capital items (e.g. ticket to the play, skis, tennis racquet, etc.) as well. By 
directly estimating the value of leisure, the time spent engaged in leisure, and the 
capital used to produce leisure, leisure production functions could be estimated. 
Thus, Becker's theoretical model could be tested in its entirety. 
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Currently, members of the Seminar in Empirical Research Design at the 
University of Montana's Economics Department are in the process of obtaining the 
value of a wide variety of leisure activities. If the value of leisure were obtained, it 
could also be used to determine net economic losses sustained by a person who 
is wrongfully injured or killed. For example, a wrongfully injured person may lose 
the value of her future market productivity, household production, and leisure. The 
value of a person's market productivity can be determined by his wage rate, or 
potential wage rate. The value of household production can be determined using 
the Fitzgerald/Wicks52 direct output approach. The value of leisure may be 
obtained by determining how much a person is willing to pay for a leisure activity, 
or how much a person must be paid in order to give up that leisure activity. Thus, 
a heretofore unavailable total economic loss could be determined. 
52See Fitzgerald and Wicks, loc. cit. 
166 
APPENDIX A 
SINGLE HEAD OF HOUSEHOLD 
KAMI k» HouMtoU I 
Address; Dates 
Phones Interviewer 
&. Principal oocupftcton, Cbcksr 
C. Number of children 
living at IUNM 
D. kgt* at  children 
living at hoca 
E. How long has this 
household existed with a 
£ingle person as head? 
P. Age 
C. Years of education 
H. Years of experience in 
principal occupation 
1. Number of Booths 
employed during peat 
12 wontUs 
J. Hours worked per 
week when employed 
K. If 1 or aore aonths 
of unemployment during 
past 12, was it volun­
tary or involuntary? 
L, Average '/-week's take-hone pay 
(Pinnae dwelt upprojtrUt# tos) 
• o - m 
• (100 - |1»9 
• KM - *399 
• $4oo • 
• • im 
• $1,000 - 11,499 
• •U500- 12,499 
• $2,^00 and awe 
Are there any other oeabera of the household? If so, what is the ace tut 
relationship to the houaehold of each? 
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HOUSEHOLD PRODUCTION 
ma; 
Activity 
1. 
Nu âr at i 
Unite Pro- I 
duced <hei;£; 
haricd j 
Average 
Hm Static 
|during 
keporttw PtjU j 
Kuujtts Output Unit uvlta Taitl 
Vacmalng 1 rocsrf, 1 
2. floor uopping 1 floor, 1 doa 
3. Basin, tub, tile, 
caamode cleanirw 
hti&xsm clagrjjiga 
4. Bed linen changing 
Bed making bad mattings 
6. Gartoaa taka-cut Si 
7. Suva cleaning: 
tkrcnta 4 ova 
co^ugc* ciaftftlnat 
6. Defruatii^; fridge 
OK freezer 
9. Cupboard cleaning cupboards cLaned 
10. Kitchen otter 
pg fnrfin rifflmrf 
dsaii all ckgtiid 
11. Other raxe' other 
a 
12. Genand pick-up 
on* iUit'a suoiiaek 
w - iiramwi iiwi Baam 
ClErtWHC - CUniEE HOLES: 
13. Window cleaning 
rww| wi ndCMk cl̂ fwd. • 7 
14. Garage cletmiria deaniriau 1 • ] 
IS. Patla cleaning clfiarli&s « | 
16. l&n rujuing fcOkrinaS • I 
17. Loo raking iijkifi&i • 
Id. Yard litter pick-ups I 1 -W' ... ...I... . 
19. Snow dhovelljnK 
i • 
20. Qumey suetping 
GfOJ) CARE: 
21. Child feeding (eucL 
• 1 
p. Child chbittim I 1 ! 
23. Child hathiug | hatha • 
24. Child transporting 
, 
(I ClllkM I • 1 
25. F£AL FREPARmCN 
(including diah 
wishir.#, food shopping) . 
^BMI foe 1 ptraoa 
L_ 
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QflMNCCAflE: 
Activity 
.'Wim Spat 
' 
It'ur Activity 
Uudi Hmtli Wmr 
26. 4 doiim 
27. ucsUJIU 
.28. Hading 
29. Alteration 
• 
U | 
Uuta»Eto» ' 
tacai fcri% 
IWicd 
_ Out-nit U.tit ' liftica T<airi'c 
kid . ... r-. 
g&iik»'t>Ui lrc*uJ 
liuoeriia cenkd * • 
RffABS & 
i30. Ekctrical repalra 
31. PlaiMng repalra 
32, Interior painting 
33. Exterior tfalntlng 
3ft. Vehicle cleaning 
35. Vehicle tu»-up 
(uLî . points, tiadnft) 
36. Liiflrftiirn (loci. 
ail chaimn) 
37. lira dancing 
3fi. Orlkif vehi£la repair 
30. Otter applianca A 
LiairntAt 
ipifiai&j fcltoad 
rrufWBCTKjfragar 
k&t jaSM 
tina datnftaai 
& 
leeiaBuaaeiet.Wi 
HAfcVEST B*H HAIUtE k H0Mg3lfl« gCDi 
40. Untie* 
41. PUridug 
42. Uild tanry pthariog 
43. HoacpohP llvtMtacfc 
44. Qtnkai produca 
7 
ItOUTita tl , 
* 1 p.:<jcsy It , 
* f l&it&da || • 
y fp&Mda 1 . 
1 ^ I |(UaC output on foUndrta pugu) 
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GARDEN HARVEST DURING YEAS 
lr<» founda 
Omany 
Pints Ou-irw Callus Ru^hi-Li Sbd;j BuiChwi H -mid 
•a^a f̂cw&^agS^wSn ' |l 1 '̂'» "̂̂ w^̂ aWaS5^̂ ^̂ ££j£SE^5SasaaBaBaiati.st.ig,t.-.'I 
1. Asjan îa 
2. Beans, string 
3. Baoiia. other 
4. Beets 
5. Broccoli 
6. Bruiiaela 
7. Qibba&e 
8. Carrots 
9. Canlifloier 
10. Com 
11. Qjcutber 
12. uhlray. — i it 
13. Lettuca 
14. CkiiOAS 
15. raas 
16. f̂ ppera 
17. Potatoes 
18. nations 
19. Rartutes 
20. Ktki&rb 
21. Suiiud) 
22. 
23. Sgtaah, smaar 
26. Swifiti chard 
25. Trujitoaa 
25. Apple* 
27. Apricots 
23. Gierriea 
29. IWs 
30. Pluifi 
il. Raspberries 
32. Strawberries 
33. wackberrtas 
%, Curroits 
J6. Grapea 
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41. ICfiflY & IOC FUttODGS PBCaCClflN 
Reporting period for all itesia on this page; YEAR 
KCHE FlfiNISHINGSi 
1£Uu Spent | 
tkirfcig 1 
Yutu" | 
Nksttwr of \ 
IMu Pro- ( 
duced durttsJ 
Year 1 
Ac t i v i t v ItesL. &{*!£& i&TMJiiilL iMadxaay 
A. Bookshelves | « k  1 
B. Coffoe table 1 each s 
C. Desk 1 aadi 
D. Dresser __Leach 
E. Gan cabiiieC _ c 
F. Rtiflnish bed i 1 eadi 
• 1 
• 
C. Riftnkh table & 4 chairs 
s 
ll ear-h • 
H. Re-upholster ch^ir 1 e^h 
I. Re-uptalster co>xh •in. i. 8 fcuftli 
J. Re-upholster footstool A each 
K. Rocking chair \ «£h « I 
L Stereo cabinet ! «&Ji 
H. Other (specify) f each • 1 
CL01HDG: 
fl. Afghan 
'WW Ml flu unr rT-'TrrriTTTiriMrTTi'TiiMMri 
i ewdi IT 
0. Babv hlanket 1 «ich • * 
P. Buisnrmd — 1! each llBa », P 
Q, Curcaina |j c&ijh • 8 
R. Bitooidered pollrwrAm 
• 1 
S. Jacket ——. 1 <r.ch 
T. Hiffler !i 
U. MiiihtBCMi II each 
V. Pillow 
ti 
|j 
U. Guilt !l <<itch 
X. Slacks | :l*_h • 
Y. Sweater 1 <aai* « 
Z. T-shirt 1 &jill 
ucbeue 
8 each • 
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41. HQ6BV & H>£ FIMSQNGS PRODUCTION 
Reporting period for all iteaa on this page; YL& 
KiaCELJLAMHDUS: 
A c t  i v  j  > y  
Nutter of 
Units Pro-Tita Spssc 
during 
Vaai 
!ktii 
. Binlhouse 
PC. Boutlnaer 
CD. Doll 
ffi. Mall hanging 
rr .  Ornament 
Hi. Rotholder 
Tfii Ptr-Jri ret 
JJ. Stained glass 
KX. Other (specify) •w* v-stn., 
IOJEE REPAIRS AND DfKX/MNIS 
cahdn^c Add cuhircL 
C. Add carport 
D. Add calH"B nit 
Add pantry 
F. Add raillna to porch 
C. Add porch 
H. Add shelf 
I. Add wall 
J. Build a4iixia for porch 
K. Build dog nm 
nnrrh roof 
M. Build akyliafrt 
ukticu cisulked M. Caulk window 
carpet In 1 rota n. ramet 
I vdndoM naia !*»U»IHHIBI " ~ . F p, bntan wUria 
Fix door 
Uall 
^nSaaSn 
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42. HOUSE REPAIRS AND IMPROVEMENTS cmc. 2 
Reporting period for all itn&a on this YEAH 
Activity 
JLitoOfiJSfiL 
T. Install electrical outlet 
II, Install aiifrmaHr 
V. Install new flooring 
W. Install window acreen 
X- Install wooden ulripwHlk 
Y. Inuilate basement 
Z. Insulate door 
AA. Insulate darcoa 
AB. lav carpet 
AC. Rit UP window drapes 
AD. hit in new ceiling joist 
AE. Put metal siding on houae 
AF. Rit cn new screen door 
tC. Re-shingle house 
AH. Remodel front entry 
AI. Raapdel Bflrafla 
AJ. Ranove oven vait 
AK. Ranowe vail 
AL. Repair dryvall 
AH. RiKair famdatlcn 
tAN. Repair roof on oucbulLd.Uw 
fO. Repair screen door 
/>P. Retair shower door 
AO. Replace septic tank 
AB. fttpl&e door knob 
AS. Replace insulation 
AT. Replace sink 
Ail 
AV. Tarrixy: roof repair 
tklDg 
Year 
fount KinutmflQjtftit UaJic 
Huaber of 
ikLta Pro­
duced 
Ytar 
IJni ts Tenihsj! 
SI .I-sm. a £laae 
• I rooa 
, hcsjaa 
 ̂dour 
J' 
vfeilt 
Ltank 
r îob 
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42. HOUSE REPAIRS AMD IMPROVEMENTS cuot. 3 
K«i|torciug iMiriod for *11 ttmn oa thl« X&iM 
Aridity 
\kdm oi 
liuy hv 
ducad ArJ&l 
Ymr 
IMcsTuuJv. 
.UJ. i| i\xm 
J AX. Ucit hou^o or trailer txtLriw 
AT. UiiiCiari^ii hou^e 
k: 
43. YARD KEPADS & lMttMHNfS 
1 
•-jahwaafcsŝ i' 
A tijilil duJt 
C. Build fance UsXs, to£ 1 
yunl .mu, bm  ̂nAjmimmahMt! mmsaKmim;-
— -« 
D. QuiiJ rack uill 
E. Build tun fujuer tad 
P. Ckuii lun0^ii»u\K (rock; bartt) 
irinklar mmtamMi 
H. Pbmc ihruL i'assv&rw 
I. PLiliC UO0 [ uoa rxmmm 
J. Hour cadet* uam mjsA 
t. Ucuur <k*k 
U Ucpair luiLtt 4> muflfefevi*MUat S* ̂  •jflfr-Mfa-fMHH 'JHL 
r. us. or ^kAit M. True or :4uvib ruuwul 
£SKSeBBWi:̂ «K>fl •ĵ m â:,. mi .enmiauM: 
iLjriiEi M. Tiroo t^miyuitf lur uu£» 
0. IViia tfmib or iitnl 1 trot jemtm 
P. Triiii irtu 
MSSE&&& 
17<» 
APPENDIX B 
WITAS. uncnidm Q&KUiT 
1. HMMhald upiUl lnwMtar, C: k̂llttk 
I I  i i  ! •  • nmi •• ii i»»n »  nnwHK lft tW<»iirj^X»*a** 
I I SIM' 1 '*.& ( 
I tetcrlpUen I l t%ta • it t ?*Uttt % ia (mm- t 
t I SmII Wa4lus Urge \h hfcUM u 3 Ytr«« S FRT« H Vfa« I 
| |mmmmmmmwmmi\miu t n ntnuiaia vuw »imi -w J-|iniuiiir- rn imirniTi •ifBiiflMr^i* ifr« n/nnfTEgrr n | 
ifUfl** I I I I I I I 3 
} • • • • • ••••••—•••• 11—n 1 1 II" ~" • TT N—TT|in i «RNIII 8 imn i >I>N i IN iiiinnn TIIIIM—I»NWJRIW>NIII RUTIN F 
:R«frig*r*tor I I I I I • I I • ! 
|  -  i •  • • • •  i  •  i  .  -  |  i  I  • •  . » »  j  |>WI . m Wi ^ .J 
iDiifUtrtf.tr I I I I | | t t 
J I II mm III I ••••••• • u I»JJ»I ll • If Ii«i«mm,. }*« '.ww =ac» .irui • inrimnum I M «wl» iH airn^'i i . | 
IFmisr I I I I I t I l 
J ... I II | ••••••••HB»M4»MIB»illi(lMM J »«*•»'-Mt MJrtii .»«Wfc«MM»|i liMWWIW HMW, jilMgn—)• III 3nkfc> | 
llt.crtMv* I I I I I* 1 I l l 
J .........II »• mmmmmm J i • •»•• nutw |«. **>WT9* ly.1 mm J 
IkUbJling fUCtliltt I I I t t I I i 
j •! • • ••T-gi— | mmmmmmmmmmmm Mm iu«j«huiw miXi ft{ u in in raw iTiri'i nTHi.iim<HH|Miiirniipinii»n munii | 
iCUUiii Drytr I I I I I I I t 
j mubwii -mn ••••n | ——————— •••!'• iiiwh«—m hwiiIm i " * «»ii«jni i «i«i •«nni HEP*W»mww mum £ 
(VACUO* c)tuner I I * I > I I.I I 
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KITCHEM ITEHS 
1. 
2. 
3. 
h. 
5. 
6 .  
7. 
a. 
9. 
10. 
11. 
12. 
13. 
14. 
15-
Iltndor 
C*nn«r 
14. 
17. 
Carvlnfl IUIIVM 18. 
Ch«rco«l b*rb«c*tt 19* 
Caff— Mktr 20. 
Cook Ins utMull* 21. 
Crock pot 22. 
DMP f«( fryor 23. 
EUctric cmop«Mr24. 
EUctric fry p«« 25. 
Eloctrlc grlddU 
EUctric luilfo 
EUctric ••MUllcof®' 
FcndiM pot 
food d«hydrator - —• 
21. 
32. 
(kft tartar..® iftkd. 
Ice c«r«: ^i 32* 
a la* cmhsi" 
m Jutc»r 35. 
Miiat yrjiWor 36. 
 ̂ Kliior 37. 
M Pi«u fcufctr 33. 
 ̂ PjiiOt.'a M -it 39. 
_ frfciisusri cvC-lujf Ui. 
^ 411 
M 42. 
_ To/.»U«* 4}. 
... Tr%ih  ̂ M&.. 
,U»ffU (t^ti 
,\kk 
& ClEAUjNC 
Air k(u«* 
Ch;&\&V 
!—'.e 
it i 40. 
6M S& 
liut 
UMI 
Lawn w$*tf 
lM Pwivi# 
Urn VM. 
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Mop 
Roto til lor 
Scrub buckot 
Shop vac 
Show 11 . 
Snow blower • 
Sidewalk edger 
Sprinkler' 
Weed Htir 
Weed sprayer 
Wat vac 
Allan wrench 
Ranch grinder 
Chain MM 
Crescent wrench 
Cutting torch 
Or111 press 
Extension cord 
Files 
Crease gun 
Hack saw 
Haoaer 
Hand planar 
Hand saw 
Hot glue gun 
Jointer 
85 
6D. 
Scr«w!rlvftr 
ŝkin sew 
ioeiut Wi /.til ftfei 
SUttiierl wruftfih 
Jt<ipU 
Syfcha 
YaMo sbw 
Tap t <U se$. 
vu* 
VU® grips 
Waldar 
Wirt cutters 
Wlna Wipers 
PI tarn 
So!<krUtj &ua 
TOOLS FOR CAftS 
latha 
Matrlc wrench sat « 
Oiler 
Pipe wrench 
Post hole digger 
Power drill 
Power planar 
Power sender 
Propane torch 
Sectary tharjar 
Barfar 
Cjf ns# 
HyiirtfuHc 
Oil /Ilur wrssuJi 
Polt&her 
Tlra Iron 
Tor̂ ia Mrs«uk 
PAIKTINC TOOLS 
_ Air bru»h iw 
Caapraujr 
Paint br«»h 
cu>, Protest I V« tecsk 
97 
98 
99 
100 
101 
.102 
103 
104 
105. 
106. 
107. 
tod. 
109. 
WCOO TOOLS 
110. 
111. 
112. 
Amu UUhat 
, pruisar 
, SplS vVl<sfl -J4ul 
HUNYIHC t Ft SHIM* 
113. 
1H. _ 
«S. 
116.  
Mu liti ; 
bsm 
Fiua^ 
pole 
ItanUfi^ 
' rlfta 
, ttot ytii 
5M£&-
117. , Str^r 
118, Jewlim 
a$&Unci 
176 
Bibliography 
Alder, Hans J. and Oli Hawrylyshyn (1978), "Estimates of the Value of Household 
Work; Canada 1961 and 1971." Review of Income and Wealth, 24: 333-355. 
Arrow, K.J., H.B. Chenery, B.S. Minhas, and R.M. Solow (1961), "Capital-Labor 
Substitution and Economic Efficiency." Review of Economics and Statistics, 
43: 225-250. 
Becker, Gary S. (1965), "A Theory of the Allocation of Time." The Economic Journal, 
75: 493-517. 
(1975), "A Theory of Social Interactions." Journal of Political Economy, 82: 
1063-1093. 
Bureau of Labor and Statistics, U.S. Department of Labor, Employment and 
Earnings; June 1979; May 1985. 
Chadeau, Ann (1985), "Measuring Household Activities: Some International 
Comparisons." Review of Income and Wealth, 31: 237-254. 
Chow, G.C. (1960), "Tests of Equality Between Sets of Coefficients in Two Linear 
Regressions." Econometrica, 28: 591-605. 
Department of Commerce, U.S. Bureau of the Census, U.S. Census of the 
Population 1980, Subject Reports: Earnings by Occupation and Education. 
PC-80-2-8B. 
Douglas, P.H. (1948), "Are There Laws of Production?" American Economic Review, 
38: 1-49. 
Fitzgerald, John F and John H. Wicks, "Measuring the Value of Household Output: A 
Comparison of Direct and Indirect Approaches." Review of Income and 
Wealth, (forthcoming). 
Gauger, William and Kathryn Walker (1980), The Dollar Value of Household Work. 
Ithica, NY: New York State College of Human Ecology, Cornell University. 
Gershuny, Jonathon and John P Robinson (1988), "Historical Changes in the 
Household Division of Labor." Demography, 25: 537-552. 
177 
Goldberger, Arthur S. (1968), "The Interpretation and Estimation of Cobb-Douglas 
Functions." Econometrica. 35: 464-472. 
Graham, John and Carole A. Green (1984), "Estimating the Parameters of a 
Household Production Function with Joint Products." Review of Economics 
and Statistics. 66: 277-282. 
Graybill, Frank A. (1976), Theory and Application of the Linear Model. North 
Scituate, Massachusetts: Duxbury Press. 
Groneau, Reuben (1980), "Home Production - A Forgotten Industry." Review of 
Economic and Statistics. 62: 408-416. 
(1977), "Leisure, Home Production, and Work — The Theory of the Allocation of 
Time Revisited." Journal of Political Economy, 85: 1099-1123. 
Hawrylyshyn, Oli (1977), "Towards a Definition of Non-Market Activities." Review of 
Income and Wealth, 23: 78-86. 
(1976), "The Value of Household Services: A Survey of Empirical Estimates." 
Review of Income and Wealth, 22: 101-131. 
Hill, Martha S. (1985), "Investment of Time in Houses and Durables." in F. Thomas 
Juster and Frank Stafford, ed„ Time, Goods, and Well-Being, Ann Arbor, Ml: 
Institute for Social Research, 210-220. 
Intriligator, Michael (1978), Econometric Models, Techniques, and Applications. 
Englewood Cliffs, New Jersey: Prentice-Hall, Inc. 
Johnson, Richard and G. Bhattacharyya (1987), Statistics: Principles and Methods. 
New York, NY: John Wiley & Sons. 
Juster, F Thomas and Frank Stafford (1985), Time, Goods, and Well Being. Ann 
Arbor, Ml: Institute for Social Research, University of Michigan. 
Kmenta, J. (9986), Elements of Eonometrics. 
Koutsoyiannis, A. (1977), Theory of Econometrics. Totowa, New Jersey: Barnes & 
Noble Books. 
Mansfield, Edwin (1975), Microeconomics: Theory and Application. New York, NY: 
W.W. Norton & Company, Inc. 
178 
Murphy, Martin (1976), "Comparative Estimates of the Value of Household Work in 
the US for 1976." Review of Income and Wealth, 28: 29-43. 
(1978), "Value of Non Market Household Production: Opportunity Cost versus 
Market Cost Estimates.'' Review of Income and Wealth, 24: 243-255. 
Nerlove, Marc (1965), Estimation and Identification of Cobb-Douglas Production 
Functions. Amsterdam: North-Holland Publishing Co. 
Reid, Margaret G. (1934), Economics of Household Production. New York: John 
Wiley and Sons, Inc. 
Russell, Robert R. and Maurice Wilkinson (1979), Microeconomics: A Synthesis of 
Modern and Neoclassical Theory. New York, NY: John Wiley & Sons. 
Suviranta, Annika and Eilo Kilplo (1982), Housework Study. Helsinki, Finland: 
Ministry of Social Affairs and Health. 
Walker, Kathryn and Margaret woods (1976), Time Use: A Measure of Household 
Productivity of Goods and Services. Washington, DC: Center of the Family of 
the American Home Economics Association. 
